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MEMORANDUM
June 12, 2002
From: G. V. Hdlwig
To: Printing, Coating and Dyeing of Fabrics and Other Textiles File
Subject: COATING AND PRINTING FLOOR
SUMMARY

This memorandum describes the methodology and conclusions of the maximum achievable control
technology (MACT) floor analysis for the Coating and Printing subcategory of the Printing, Coating,
and Dyeing of Fabrics and other TextilesNESHAP. The andlysisis based on overal control efficiency
(OCE) datafrom coating lines at 22 mgor or synthetic minor fabric coating facilities that were obtained
from survey data. The MACT floor for existing sources was determined to be a 97 percent facility-
wide coating line gpplication and curing OCE for hazardous air pollutants (HAP), which is achievable
with add-on control technology. The MACT floor for new sources was determined to be a 98 percent
facility-wide coating line application and curing OCE for hazardous air pollutants (HAP), whichis
achievable with add-on control technology.

BACKGROUND * 2

The Printing, Coating, and Dyeing of Fabricsindustry was identified as a source category of HAP
under section 112(c) of the Clean Air Act, as amended in 1990 (the Act), to be regulated by a
National Emission Standard for HAP (NESHAP) under section 112(d) of the Act. Section 112(d) of
the Act directs the EPA to develop standards that require the maximum degree of reduction in
emissions of HAP that is achievable, which are commonly referred to as MACT standards. For
existing maor sources, the Act requires MACT to be no less stringent than the average emisson
limitation achieved by the best performing 12 percent of existing sources among the data available to
the Administrator. For new mgjor sources, the Act requires MACT to be no less stringent than the
emission control that is achieved in practice by the best controlled smilar source. These minimum
gringency levels are often referred to asthe “MACT floor.”

Coating and Printing was determined to be a subcategory of Printing, Coating and Dyeing of Fabrics,
The manufacturing processes, HAP emissions, and types of controlsin use set it gpart from the other
processes that are used in the manufacture of textile products. Coeting is aweb coating operation, and
the physica operations and mogt facilities performing coating are separate and distinct from the other
textile operations. Printing is aweb process very smilar to coating and uses some of the same
equipment. Thismemo isto explain the bass for the MACT Floor for this subcategory.
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Coating is a goecidized chemica finishing technique designed to produce textiles to meet high
performance requirements, e.g., for end products such astents, roofing, soft baggage, marine fabric,
drapery linings, flexible hoses, hot-air baloons, and avnings. Coatings generdly impart eadticity to
subgtrates, as well as resistance to one or more eements such as aorasion, water, chemicals, heet, fire,
and oil. The substrate itsdlf provides strength (such as tear strength) and can include wovens,
nonwovens, knits, yarn, cord, and thread, athough woven fabrics are most commonly used.

Printing is the application of color to afabric in adesign or pattern. In some cases the printing materid
is chemicaly the same as coating materid only thinned to alower viscogty. There are typicaly four
types of printing used for mass production, rotary screen, engraved roller, flat-bed screen, and hesat
transfer. Rotary screen and engraved roller closely resemble coating and use principaly the same type
of equipment as fabric coating. Flat-bed screenistypicaly not a high production technique and does
not emit large quantities of HAPs over a period of time given the limits of production. Hest transfer
emitslittle or no HAPs in the transfer of the print to the fabric.

Both the subgtrates coated and printed as well asthe coating itself vary. A number of different textile
subgtrates can be coated including rayon, nylon, polyester, cotton, and blends. Coating chemicals used
vary depending on end use of the coated fabric. Examples of coating chemicasinclude vinyl, urethane,
slicone, and styrene-butadiene rubber. The polymer can be bought in various forms such as chunks,
blocks, chips pellets or fine powder. However, beside the polymer resins, severa other chemicals can
aso beincluded in the prepared coating. These include plasticizersto increase pligbility (eg., faty
acids, acohals), solventsto digperse solids and adjust viscosity (e.g., toluene, xylene, dimethyl
formamide, and MEK), pigments, curing agents, and fillers (e.g., carbon black and teflon). Rubber
coating materids are frequently compounded in the facility performing the coating. Manmeade fibers
coated with epoxy or phenalic resins are often not immediatdy cured following application, but are first
laid in amold and then cured under pressure to form a composite structure.

The coating or printing process generdly comprises the following unit operations: mixing the coating
materids (including the solvents), conditioning the subgtrate, gpplying the coating to the substrate,
evgporating the solvent in a drying oven, and sometimes curing or vulcanizing. The gpplication and
drying processes and emission controls used by facilitiesin the industry are smilar and therefore lend
themsdves well to grouping into a subcategory. The application processes are Smilar in that they use
continuous web coating techniques, but they include severd types of coating and substrates. The
coating industry treats coating as a surface applied coating in which adigtinct layer of coating is applied
to the substrate surface. Therefore, the mass of solids applied is ameasure of coated or printed
production. This leadsto a production-weighted mass limit for HAP emissions, i.e., mass of HAP per
mass of solids gpplied.

The MACT database for this subcategory consisted of a sample of seventeen facilities that EPA had

complete non-CBI emissions and control information from responses to survey questionnaires.
Although the MACT database contained information from 22 facilities, only seventeen of these are
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presented in this memo in order to maintain the confidentia business information request. The coating
and printing subcategory conssts of more than thirty operating facilities; therefore, the MACT floor is
based upon the best performing 12 percent of existing sources among the available data, in thiscase 3
facilities. The control option for al of the floor facilities in the coating and printing subcategory is
capture and control by either therma oxidation or carbon adsorption.

Printing is sometimes performed a the same facilities as other textile wet finishing operations such as
dyeing, finishing, and coating. Printing was not amagor contributor of HAPs in the surveys and plant
vigts EPA conducted. In the past thiswas amgor source of HAP emissions and operations can emit
large quantities of HAP if the formulations change from low HAP materids. The EPA has information
on only one mgjor source of HAP emissions from printing. The processes, application, and drying of
printing are identical or nearly identica to coating, and therefore the control options and limits would be
identicad aswell. For this reason printing operations were included in the fabric coating and printing
subcategory. Wherever this memo discusses coating in the process description or control option, it
aso appliesto printing.

APPROACH TO ESTIMATING THE MACT FLOOR

Theterm “average,” asit pertainsto MACT floor determinations for existing sources, described in
section 112(d)(3) of the Act, is not defined in the statute. 1n a Federal Register notice published on
June 6, 1994 (59 FR 29196), the EPA announced its conclusion that Congressintended “ average” as
used in section 112(d)(3) to mean a measure of mean, median, mode, or some other measure of central
tendency. The EPA concluded that it retains substantid discretion within the statutory framework to set
MACT floors at appropriate levels, and that it construes the word “average’ (as used in section
112(d)(3)) to authorize the EPA to use any reasonable method, in a particular factual context, of
determining the centra tendency of a data st.

In addition, in the June 6, 1994, Federa Regiger notice, the EPA stated that it has discretion to use
“best engineering judgement” in collecting and analyzing data rlevant to a MACT floor determination,
andin ng the data comprehensveness, accuracy, and variability in order to determine which
sources achieve the best emission reductions.

DATA COLLECTION FOR THE MACT FLOOR

The American Textile Manufacturers Ingtitute (ATMI) member companies represent about 80 percent
of manufacturing capacity in the textile industry. In the Spring of 1997, ATMI mailed aMACT survey
to member companies and to members of other Industry and State associations that agreed to
collaborate on the survey effort. Responses were received from amost 400 facilities, including 4
facilities with solvent-based pigment printing, 17 facilities with water-based pigment printing, and 5
fadilitieswith other printing 3. Only one of the fadilities with printing operations (sol vent-based pigment
printing) reported mgor source HAP potentid to emit from printing. All but 3 of the facilities reported
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HAP potentid to emit lessthan 5 tons per year, with 7 facilities reporting less than 1 ton per year HAP
potentid to emit.

The ATMI database does not contain information about the materials used in printing. The EPA and
ATMI agreed that it would not be reasonable to resurvey printing facilities for detailed process
information, congdering the low HAP emissions and potentia to emit reported by facilitiesin the ATMI
MACT survey. However, ATMI noted that coating might not be well represented in the survey “.
Therefore, EPA undertook a survey effort to collect additiond information from coating facilities. The
EPA sent two different information collection requests to coaters, each to 9 companies: the first group
of questionnaires was sent to companies that coat industrial fabrics ®; and the second group of
guestionnaires was sent to companies that perform cord treating and surface coating operations for
rubber-coated textiles®.

To develop the two lists of companies to receive the questionnaires, the 1996 toxic release inventory
(TRI) was used to identify facilitiesin the relevant SIC codes (2295 for industrid fabrics and 2296,
3052, and 3069 for cord treating and surface coating) that were mgjor sources based on reported
HAP rdeasesto theair. Literature sources and stakeholders were consulted to obtain information
about number of employees, products, and whether facilities had undertaken pollution prevention (P2)
efforts. Companies were chosen for the mailing list to ensure representation of different sizes of
companies and arange of products. To obtain a sample that is representative of the better performing
fecilities, preference was given to facilities that reported taking P2 actions, hence, the EPA believes that
alarger sample would not result in a substantialy different floor.

Responses were received from 22 facilities’. Five of the responses were dlassified largdly as
confidentiad business information, which limited the usefulness of these responses in characterizing the
coating and printing subcategory. The results of the quantitative data collection efforts provided the
technical database used for the MACT floor determination.

In addition to quantitative information obtained from the survey, the EPA made four Ste viststo coating
facilities and two Ste viststo facilities with printing processes. The industry members that participated
in the stakeholder process included members of the American Textile Manufecturer’s Ingtitute (ATMI),
the American Yarn Spinners Association (AY SA), the Industrial Fabrics Association International
(IFATI), the Northern Textile Association (NTA) , and the Rubber Manufacturer’ s Association (RMA),
representatives of individual companies in the regulated industry, and representatives of companies that
supply coatingsto the industry. States that participated in the stakeholder process included Alabama,
Florida, Georgia, North Carolina, South Caroling, and Virginia. The U.S. EPA was represented by the
Office of Air Quaity and Standards (OAQPS), the Office of Enforcement and Compliance Assurance
(OECA), the Office of Pollution Prevention and Toxic Substances (OPPTS), the Office of Research
and Development, and an EPA Smdl Business Ombudsman.

During stakeholder mestings, quditative information from the Polymeric Coating of Supporting
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Substrates - Background Information for Proposed Standards (EPA-450/3-85-022a, April 1987) was
presented. Comments on the qualitative information presented as well as additiond quditative
information were solicited from the stakeholders. The quditative information reviewed and discussed
with the stakeholders is contained in the following memoranda:

. Memorandum from Mdissa Makin and Steve Y ork, RTI to Paul Almodévar,
EPA/OAQPSESD/CCPG. December 15, 1997 Find. Second PMACT Meeting for Fabric
Printing, Coating, and Dyeing.

. Memorandum from Steve Y ork, RTI to Paul Almoddvar, EPA/OAQPSESD/CCPG.
February 2, 1998 Find. Initia Regulatory Subgroup PMACT Mesting for Fabric Printing,
Coating, and Dyeing.

. Memorandum from Steve Y ork, RTI to Paul Almodévar, EPA/OAQPSESD/CCPG. March
2,1998 Draft. Mesting with the American Y arn Spinners Association (AY SA) Environmental
Services Committee to discuss the status of the Fabric Printing, Coating, and Dyeing MACT.

. Memorandum from Aarti Sharma and Steve Y ork, RTI to Paul Almodovar,
EPA/OAQPS/ESD/CCPG. September 11, 1998 Draft. EPA and Rubber Manufacturers
Asociation (RMA) meeting.

. Memorandum from Mdissa Makin and Steve Y ork, RTI to Paul Almodévar,
EPA/OAQPSESD/CCPG. September 11, 1998 Draft. Summary of Northern Textile
Association (NTA)/U.S. Environmental Protection Agency (EPA) mesting to review the
MACT/PMACT datus.

Quditative information from these sources provided descriptions of coating and printing processes,
HAP control technologies, and process and control technology concerns. These data verified that the
coating processes and HAP emission sources are Smilar for dl coating types and that smilar HAP
control technologies are used. Therefore, the qualitative data provide a representation of the coating
industry and the control technology used by theindustry. The database isreflective of the variety of
products that contain coated fabrics and the facilities that will be subject to thisrule.

Examples of the products manufactured from textiles coated by the facilities in the database include:

. rubber belts and hoses for automotive use

. coated fabrics for use astarps, hot ar balloons, avnings, and outer wear (raincoats)
. commercid arcraft evacuation dides

. geomembranes

. speaker digphragm surrounds

y luggege

. hot air baloons

. tennis and racquet bals

The floor facilities comprised the following types of production facilities:
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. Urethane fabric coating and fabric laminating
. PV C and polyurethane coating of nylon and polyester fabrics
. Rubber and vinyl coating of textile subgtrates

Coated fabrics produced by the floor facilities are used in manufacture of the following products: truck

tarps, geomembranes, roofing, tents, pillow tanks, architectura structures, billboards, hot air balloons,
inflatables, military fabric, air bag materid for cars, and digphragms for gas meters and fud pumps.

RESULTSOF DATA COLLECTION AND THE COATING MACT DATABASE

The quantitative information collected from the coating industry & was entered into a database created
to help determine MACT subcategory floor and to analyze impacts of regulatory options. The coating
MACT subcategory database presented in this memo contains atota of 17 facilities, excluding 5
fadilities that have classfied most of the ICR response as confidentia business information (CBI).
Information from the 5 facilities claiming CBI (with the exception of emissions data, which were not
clamed CBI) was not used in developing the summary data presented in this section. In performing the
MACT floor analys's, the rdevant information from the 5 facilities claming CBI was examined to
determine if any of the facilities qudified as MACT-floor facilities. None was determined to be a
MACT-floor fecility.

The surveyed facilities were asked to provide facility HAP emissions from coating operations as well as
HAP emissons from the specific unit operations associated with coating. The totd HAP emissons for
the 21 facilities reporting facility HAP emissionsin the ICR response (one facility did not report HAP
emissions on the forms, but included sufficient HAP-containing materids informetion to caculate the
HAP emissions) were calculated to be 1,242 tonsin 1997. Chart 1-1 presents a breakdown of the
facility emissons by HAP. Unit operations associated with coating for which HAP emissions estimates
were requested including coating application, drying and curing; substrate preparation; storage tanks,
mixing; parts and equipment cleaning; and waste and wastewater. Facilitiesin the MACT database
reported only 4.3 percent of facility HAP emissions from unit operations other than coating gpplication
and drying/curing (ancillary operaions), with mixing accounting for dmost hdf of the emissonsfrom
ancillary operations. Thisisroughly in line with a previous estimate of the split of VOC emissions from
coating operations made during development of the new source performance standards (NSPS) for
polymeric coating of supporting substrates ®.

Of the 21 coating MACT-database facilities that provided detailed information including

emissions and controls, thirteen facilities responded that they operate controls on their coating

lines, seven facilities reported operating with no controls. There are 29 controlled coating linesin the
MACT database. Of the 29 controlled lines, 16 lines are controlled with thermd oxidizers, 3 lineswith
cataytic oxidizers, 9 lines with carbon adsorbers, and one line with an eectrostatic precipitaior. The
reported data on capture and control device destruction efficiency consisted of source test data, mass
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Chart 1-1. Nationwide Coating Industry Emissions by HAP
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CRITERION FOR EVALUATING HAP EMISSION REDUCTIONS FROM COATING
OPERATIONS

The MACT floor for coating and printing was evauated on the basis of the collection of al operations
a afacility associated with the surface coating of atextile; because, in generd, the facilitiesin the
coating source category floor capture and control emissions from their coating linesin this same manner.
Surface coating and printing operations include preparation of a coating for application (e.g., mixing
with thinners); substrate preparation; coating application and flash-off; drying and/or curing of applied
coatings, cleaning of equipment used in surface coating; storage of coatings, thinners, and cleaning
materias, and handling and conveyance of waste materias from the surface coating or printing
operations. Coatings include such materids as adhesives and protective or decorative coatings.

From andlysis of the coating survey responses, it was found that coating gpplication and curing are the
largest contributors of HAP emissons at coating facilities. On a nationwide bad's, the portion of total
facility HAP emissions attributed to coating gpplication and curing by respondents to the coating
MACT survey was gpproximately 95 percent. Other operations and activities that may creste HAP
emissons associated with coating include storage tanks, substrate preparation, coating mixing/thinning
operations, parts and equipment cleaning, and waste and wastewater operations. In afacility with a
permanent total enclosure (PTE) to capture fugitive HAP emissions, at least some of the associated
coating operations and activities (e.g., subgirate preparation, coating mixing/thinning operations, and
parts and equipment cleaning) are performed in the PTE. Fugitive HAP emissons from operationsin
the PTE are controlled at the facility overdl control efficiency (OCE).

The information concerning the level of HAP emissions from coating application and drying/curing
collected in the coating MACT survey included the capture efficiency for each coating application area
or for the entire coating line and the destruction efficiency of the control device receiving the HAP
emissons. The OCE for the coating line gpplication and drying/curing could be cdculated from this
information. Because thisinformation was the vaue that was most common among al the deta
available, and because it was determined that the coating gpplication and drying/curing OCE was the
vaue that was most correlated with HAP emissions, coating application and drying/curing OCE was
used as the bass for the MACT floor caculations for coating lines. The gpplication and drying/curing
OCE for thefacilitiesin the MACT floor was caculated as afacility-wide average of dl coating lines, to
incorporate the effects of averaging across coating linesin facilities with more than one coating line.

CONSIDERATION OF DATA QUALITY IN EVALUATING HAP EMISSION
REDUCTIONS FROM COATING HAP SOURCES

There are anumber of data quality issues that were considered in determining the MACT floor for the
coating industry. These issues raised questions concerning the representativeness of the datain terms of
what OCE the facilities can achieve in daily operations and over the entire year versus what facilities
report and in terms of the qudity of the coating capture efficiency data
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Representativeness of the Control Device Performance Data in the Coating MACT
Database

Representatives of two other web surface coating industries have noted that reported destruction
efficiencies can differ from those actudly achieved in daily operation. These indudtries are the metd coil
surface coating and the paper and other web coating (POWC) industries, both of which use web
coating lines congsting of one or more work stations that gpply the coating to the web and subsequent
drying stations, smilarly to the coating industry. In fact, some coating lines are used to coat both
POWC and textile substrates.

The metd coil coating industry reports that efficiencies determined by testing are generdly measured
during the initid compliance test, when the control deviceis new °. Destruction efficiency will gradualy
degrade with age (e.g., because of leaking heat exchangers or leaking isolation vaves), so that the
reported destruction efficiency may not be representative of the efficiency actually being achieved by
control devices that have been in operation severd years. Furthermore, the meta coil coating industry
notes that when afacility reports an efficiency based on testing, it is usualy based on test methods that
cdl for averaging the results of three source tests of the inlet and outlet emissions from the control
device. Thesetedsare generdly relatively short in duration (gpproximately one hour). Therefore,
depending on the conditions of operation during these tests, e.g., inlet HAP loading to the control
device, the control efficiency data acquired from the coating industry may not be representative of
control device performance over the entire range of normd facility operation and over the entire year.

An important operating parameter at coating facilities that can cause control device test resultsto differ
from control device performance during norma operation isthe variation in loading rates. It is possble
that during compliance tests, the inlet HAP loading (i.e., the amount of HAP volatilized from the surface
and exhausted to the control device) is much higher than it is during norma operations. This Situation
may result in artificidly high destruction efficiency rates achieved during testing. For example, therma
oxidizers are known to only achieve high levels of control, such as the greater than 99 percent
destruction efficiencies reported by some facilitiesin the MACT database, when tharr inlet loadings are
highl. Therefore, it is possible that differencesin reported destruction efficienciesin the coating
database may only be aresult of variation in test conditions. The wide range of inlet loadings (from less
than 100 ppmv to 8,500 ppmv) reported by coating facilities indicate that inlet loadings do fluctuate
because of the batch nature of the coating process (i.e., different products with different coating
specifications are often produced on the same line throughout the day). Therefore, inlet loadings will
likely often be lower than the inlet loading when the facility undergoes source testing for compliance
purposes.

Asadep in the data validation process, available literature was reviewed and thermal oxidizer vendors
were contacted to determine maximum destruction efficiencies that could be expected for therma
oxidizers 2. The literature review on thermal oxidizers indicated that 99 percent destruction efficiency
is achievable under ided conditions, but that lower efficiencies are typicaly achieved under normal
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operating conditions. For example, the aternation between bedsin aregenerative therma oxidizer
typicaly results in somewhat lower destruction efficiencies than are achieved in a conventiona
recuperative thermal incinerator, generally below 99 percent 3. The lower destruction efficiency for
regenerative therma incinerators has been dtributed in part to vave lesks within the system. In
addition, astudy conducted by EPA ** concluded that 98 percent VOC reduction, or 20 ppmv by
compound exit concentration is the highest control level achievable by al new incinerators. Thisleve is
expressed as both percent reduction and ppmw to account for the leveling off of exit concentrations as
inlet concentrations drop below 2000 ppmw.

Telephone surveys of therma oxidizer manufacturersindicated that 98 percent is the routine guarantee
for regenerative or recuperative thermd oxidizers. Typicdly, this guarantee only coversthefirst year of
operation due to potentia destruction efficiency degradation caused by operationa factors ®. Vendors
confirmed that long-term performance likely degrades because of leakage problems. Typicdly,
vendors reported that untrested gas leaks into the treated gas stream through deterioration of heat
exchange systems or leakage through isolation vaves used on multiple chamber regenerative units.

Because of the practicd limitations of the coating survey and other industry research, information on the
specific test conditions for the control efficiency data collected was not available. For this reason and
the various factors described above, the determination of the MACT floor for coating took into account
the likelihood that the coating survey responsesincluded only “best casg’ data, which do not reflect
degradation in performance over time or norma variations in coating operations over an entire year.

Quality of Coating Capture Efficiency Data

For a coating line controlling HAP emissions by capturing the emissions and venting to a solvent
recovery device, coating line OCE istypicaly determined through liquid-liquid materid baance by
measuring the volatile matter being applied on the coating line and the volatile matter recovered and
cdculaing the recovery efficiency. However, for a coating line controlling HAP emissions by capturing
the emissions and venting to athermd oxidizer, coating line OCE is caculated as the product of the
capture and destruction efficiencies. A source can only report 100 percent captureif it meets the
criteriaof Method 24 of 40 CFR Part 51, Appendix M for total enclosures. If the criteriaare met and
al gases from the enclosure are vented to a control device, then capture efficiency is assumed to be
100 percent.

With regard to the database information on capture of HAP emissions from coating gpplication and
drying/curing, it was clear that dl the determinations of capture efficiencies were not performed in the
same manner. In evaluating the datafor 5 facilities claming 100 percent capture, we found only one of
these facilities reported the basis for the capture efficiency to be permanent tota enclosure (PTE) as
determined by Method 204. Three facilities cited testing as the basis for the 100 percent capture with
the test method unspecified and one facility cited testing and engineering judgement. A sixth facility that
reported capture by PTE claimed 99 percent capture based on source testing. Follow up phone
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contacts of the 3 facilities citing testing as the basis for 100 percent capture with the test method
unspecified reveded that Method 204 criteria had been met by two of the facilities. Therefore, of the 6
fadlities daming PTE, only the data from the 3 fadilities determining capture efficiency usng Method
204 were used in the MACT floor data base *°.

MACT FLOOR DETERMINATION

For thisandyss, EPA determined that dl 22 facilitiesin the coating MACT data base (including
facilities claming responses to the questionnaire CBI) were mgor or synthetic minor facilities with
coding lines. Therefore, this sat of 22 facilities was used to identify the top performing facilities for
coating line control asthe basisfor the MACT floor determination.

The coating line overal contral efficiency (OCE) was cdculated for al of the facilities with sufficient
informetion in the database as a facility-wide average, i.e., as an average of al of the coating linesa a
facility (that accounts for the effect of averaging across coating lines.) The caculation procedure
condsted of caculating an arithmetic average facility capture efficiency (arithmetic average for dl lines),
an arithmetic average facility destruction (for facilities with thermd oxidizers) or recovery (for facilities
with carbon adsorbers) efficiency (arithmetic average for al control devices receiving emissons from
coating lines in the facility), and an average facility OCE (product of average facility capture efficiency
and average facility destruction or recovery efficiency.) Arithmetic average facility capture and
destruction or recovery efficiencies were caculated because insufficient data were available to
determine the quantities and characterigtics of coatings being gpplied on specific coating lines or
dations. Therefore, we don't know the contribution of the different linesto the total facility emissons.

Table 1-1 presents aranking based on the average facility OCE of al facilitiesin the MACT database
with sufficient non-CBI information to calculate average facility OCE. For facilities listed in the
tablewithout an average facility OCE, the reason the OCE was not calculated (no controls, information
not available, or CBI) is noted.
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Table 1-1. Fabric Coating Average Facility OCE 2

Control Device
Facility Facility SIC Type of Add-on Facility OCE Capture Efficiency Efficiency
Rank Code Control Device® (%) © (%) ¢ (%) ¢
1 2295 RTO 993 1000 93
2 3052 TO 99.0 100.0 99.0
3 NA TO 939 1000 939
4 2295 RTO 97.2 100.0 97.2
5 2295, 3069 CA 96.0 1000 96.0
6 2295 TO 95.3 99.0 96.3
7 3949 CA 93.1 98.0 95.0
8 2295 TO 919 93.8 98.0
9 3052 CA 90.8 99.8 91.0
10 2295, 3052 CcO NA ¢ NA 94.0
11 2295 CO NA NA 90.0
12 2295 NCf NC NC NC
13 2295 NC NC NC NC
14 2295 NC NC NC NC
15 3052 NC NC NC NC
16 3069 NC NC NC NC
17 3052 NC NC NC NC
18 CBI CBI ¢ CBI CBI CBI
19 CBI CBI CBI CBI CBI
20 CBI CBI CBI CBI CBI
21 CBI CBI CBI CBI CBI
22 CBI CBI CBI CBI CBI

Q 0 o O T

Includes average facility OCE for dl facilities in the MACT database with sufficient non-CBI information to calculate
average facility OCE. For facilities without an average facility OCE, the reason the OCE was not calculated is noted.
RTO = Regenerative Thermal Oxidizer; TO = Thermal Oxidizer; CA = Carbon Adsorber; CO = Catalytic Oxidizer.
Product of average facility capture and control efficiencies as calculated from data reported by facility.

Arithmetic average of data reported by facility if different efficiencies reported for different lines.

NA = Not Available

NC = No Control

CBI = Confidential Business Information
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NOTE: The 3 MACT floor facilities are highlightsd.
MACT Floor Determination for Existing Sour ces

Asindicated previoudy inthe BACK GROUND section of this memorandum, the MACT floor for
exigting sources is determined based on the average emission limitation achieved by the best performing
twelve percent of existing sources. For the coating industry, OCE for the collection of dl coating lines
a afacility isthe emisson limitation that reflects the best controlled sources. The best performing 12
percent of the 22 facilitiesin the MACT database condtitutes a set of 3 facilities.

As has been described previoudy, some facilities reported OCE' s that could not be substantiated
based on the data provided supporting reported capture efficiency. Facilities with unsubstantiated
OCE swere not used in the MACT floor determination. Removing facilities with unsubstantiated
OCE'sfrom the MACT floor resulted in the removal of two facilities, which were replaced with the
next best performing facilities with OCE’ s substantiated by Method 204 or Procedure T verification of
capture efficiency. The resulting top performing 12 percent of the facilities are the 3 facilities identified
in Table 1-1 as MACT-floor facilities.

All of the top performing facilities use capture systems and control devices including both thermal
oxidizers and carbon adsorbers. The two facilities using therma oxidizers are achieving 100 percent
capture of application station emissons through the use of permanent total enclosures. Table 1-1
shows that the range of reported OCE for the top 12 percent was 93.1 to 99.3 percent.

The reported coating vaues show that controls on some specific coating operations may be capable of
achieving grester than 99 percent HAP destruction based on 100 percent capture and therma oxidizer
destruction efficiency greater than 99 percent. The average OCE of the MACT

floor facilitiesis 98.1 percent. However, to determine the level of emisson control consistently
achievable with therma oxidetion, it isimportant to consder not only the level of control reported, but
aso the previoudy cited data quality concerns and the control levels that EPA has generaly found to be
achievable for thistype of control technology. This gpproach ensures that factors that affect control
levels, such as variations in source operating conditions and inlet loadings to the control device, are
accommodated in the sdlection of the MACT floor.

The study conducted by EPA 1" indicated that a 98-percent reduction is the control efficiency
achievable by dl new oxidizers. Information from vendor guarantees supports the determination of a
degtruction efficiency of 98 percent for therma oxidizers. Adjusting the destruction efficiencies of the 2
facilities usng therma oxidizersin the MACT floor to 98 percent resultsin the calculation of an average
97 percent facility-wide coating line OCE for the 3 facilities that make up the best controlled twelve
percent of theindustry. Therefore, the MACT floor for existing sourcesis 97 percent reduction of
organic HAP emissons from the coating lines.

An OCE of 97 percent is attainable by dl of the facilitiesin the MACT floor considering available
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information regarding the capture and control technologies currently used at existing sourcesin the
coating industry. A facility using carbon adsorption for control can achieve 97 percent by inddling a
PTE around the coating application sation. A facility usng atherma incinerator for control can achieve
97 percent with less efficient capture efficiency, e.g., 99 percent capture efficiency and 98 percent
dedtruction efficiency.

MACT Floor Determination for New Sour ces

Asindicated previoudy inthe BACK GROUND section of this memorandum, the MACT floor for
new sources must reflect the emission control achieved in practice by the best-controlled smilar source.
The OCE datain Table 1-1 show that the best-controlled source for which we have dataisusing a
permanent total enclosure to achieve 100 percent capture and atherma oxidizer to achieve a
dedtruction efficiency greater than 99 percent.

As has been noted above in the description of the determination of the MACT floor for existing
sources, it isimportant to consider not only the level of control reported by the single best-controlled
coating facility (99+ percent facility-wide coating line OCE), but aso the control levelsthat EPA has
generdly found to be achievable for this type of control technology. As described above, 98-percent
reduction is the contral efficiency achievable by dl new oxidizers. Furthermore, new solvent recovery
systems can aso be designed to achieve 98 percent control efficiency 8. Therefore, these types of
control devices used to reduce organic HAP emissions a new coating facilities can be expected to
achieve at least 98 percent emission reduction. Consequently, a 98-percent facility-wide coating line
OCE was determined to be the MACT floor for new sources in the fabric coating industry.

Calculation of Alternative Emission Ratesfor Existing and New Sour ces

Data from the coating MACT database were used to cdculate dternative facility emisson rate limits for
exiging and new sources. The dternative facility HAP emission rate for existing sources was calculated
based on applying the 97 percent MACT floor OCE to a pre-controlled facility HAP emission rate
representative for thisindustry. Similarly, the dternative facility HAP emission rate for new sources was
caculated based on applying the 98 percent MACT floor OCE to a pre-controlled facility HAP
emission rate representative for thisindustry.  Therationde for thisistha an dternative facility HAP
emisson rate limit should not be more stringent than the controlled HAP emission rate that can be
atained by a coating facility using arepresentative coating formulation and applying MACT floor
control.

The caculation procedure conssted of defining a representative coating for thisindustry by caculating
the average pounds of HAP per pounds of solidsfor al of the facilitiesin the MACT database with
aufficient coating information. Fourteen of the 22 facilities in the MACT database submitted detailed
information about coating materids sufficient to caculate afacility average coating in terms of pounds of
HAP per pounds of solids. The pounds of HAP used to define the representative coating included

1-15



HAP used in thinning and HAP used as a deaning solvent. All of the HAP is assumed to be emitted;
therefore, the coating composition aso represents the pre-controlled facility HAP emisson rate.

As shown in Table 1-2, the pre-controlled facility HAP emission rate was caculated as 4.16 pounds of
HAP emitted per pound of solids. The pre-controlled facility HAP emission rate was then factored by
the 97 percent facility OCE MACT floor for existing sources to derive the dternative facility HAP
emisson rate limit for existing sources of 0.12 pounds of HAP emitted per pound of solids. The pre-
controlled facility HAP emisson rate was factored by the 98 percent facility OCE MACT floor for new
sources to derive the dternative facility HAP emission rate limit for new sources of 0.08 pounds of
HAP emitted per pound of solids.

This equivaent emission rates were established in order to afford the complying facilities with control
options including low HAP coatings and a combination of low HAP coatings and add-on controls. The
units used in the equivadent emission limits are based on the units commonly used in the industry and the
format submitted on replies to questionnaires for this rulemaking.

Consideration of Beyond-the-Floor Technology for Existing and New Sour ces

The above the floor levels of control for coating and printing, to be consdered, must be greater than an
overdl control efficiency of 97 percent for existing sources. The floor for existing sources was based
on the use of control equipment with a control efficiency of 97 percent and a capture efficiency of 100
percent. In addition, the 97 percent MACT floor overdl control efficiency was applied to a pre-
controlled facility HAP emission rate representative for this industry to calculate an dternative facility
emisson rae limit.

Two regulatory dternatives were identified that are more stringent than the existing source MACT floor
level of control for organic HAP and the aternative emisson rate limit. These dternatives were
converson to coating and printing materids that have a very low, or no, organic HAP content and use
of add-on capture systems and add-on control devicesto achieve an overdl control efficiency of 98
percent.

Lower organic HAP liquid coatings fal into two primary categories. The most common category is
waterborne coatings, which dlow the mixing of certain materids that would be incompatible in organic
solvent borne coatings. The second category is those higher solids coatings that result from aternate
technologies such as ultraviolet (UV)-curable coatings and dectron beam (EB)-curable coatings. Some
urethane coatings can be applied with athermd process. These coatings do not employ organic HAP
or VOC to keep the pigment and other components of the coating in solution until curing. Therefore,
organic HAP emissons are very small.

These lower organic HAP coatings are currently in production use for some products in the coating
industry, but their gpplicability is limited in that, for some products, these coatings are not able to
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achieve the desired fina product characteristics. Similarly, low organic HAP or waterborne printing
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Table 1-2. Coating Facility Average Emission Rate?

Total Pounds of

Total Pounds of

Facility | HAPin Coating | Solidsin Coating Emisson Rate | Emisson Rete
Number Materids? Materids? Lbs of HAP/ at 97 % at 98 %
Lbsof Solids® | Facility OCE | Facility OCE
1 598,393 171,733 3.48 0.10 0.07
2 72,946 11,875 6.14 0.18 0.12
3 626,980 126,370 4.96 0.15 0.10
4 643,217 111,558 5.77 0.17 0.12
5 459,780 113,200 4.06 0.12 0.08
6 894,252 251,847 3.55 0.11 0.07
7 939,155 340,521 2.76 0.08 0.06
8 848,199 265,326 3.20 0.10 0.06
9 16,043 6,509 2.46 0.07 0.05
10 35,301 8,548 4.13 0.12 0.08
11 CBI CBI CBI CBI CBI
12 CBI CBI CBI CBI CBI
13 CBI CBI CBI CBI CBI
14 CBI CBI CBI CBI CBI
AVG. 4.16 0.12 0.08

Ligsdl fadlitiesin the MACT database with sufficient information to caculate average facility

emission rate in terms of pounds of HAP emitted per pounds of solids gpplied.

Cdculated from coating/coating component, thinning solvent, and cleaning solvent materids
reported by facility.
Cdculaed by dividing tota pounds of HAP (including thinning and dleaning solvents) in codting
materias by tota pounds of solidsin coating materias.
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materias are used for the mgority of printed products, but these printing materials are not able to
achieve the desired fina product characteristics for certain products, such as designer and fashion
aopard, requiring the use of higher organic HAP printing materids. Given the limited applicability of
waterborne, UV-curable, EB-curable, and thermal (*hot-melt”) coating and waterborne printing
materids, it was determined not to be feasible to require the use of these coating and printing materids,
therefore they were rgjected as a beyond-the-floor option for organic HAP.

It istechnicaly feasble to reduce emissons from exigting facilities by at least 98 percent through the use
of capture systems and add-on control devices. Based on the modd plants analysis used to estimate
the impacts of the proposed rule, the incremental HAP reductions that could be achieved by using
capture systems and add-on control devices to comply with a"beyond-the-floor" dternative of 98
percent reduction would range from about 0.09 Mg (0.1 tons) to about 3.8 Mg (4.2 tons) per facility.
The effect of the dternative 98 percent reduction would result in an estimated reduction of an additiona
32 tons of HAP per year. To achievethis smal incrementa HAP emission reduction, existing affected
facilities would have to upgrade or replace most existing add-on control systems. The incremental
emissions reductions that would be achieved at thistime are not supported by the additiona cost that
many existing facilities would incur to upgrade or replace existing add-on control systems. Therefore,
requiring 98 percent overall control was rejected as a beyond-the-floor option for organic HAP a
exiging sourcesin the coating and printing subcategory.

The above the floor levels of control for coating and printing, to be consdered, must be greater than an
overal control efficiency of 98 percent for new or reconstructed affected sources. The new source
floor was based on the use of control equipment with a destruction efficiency of 98 percent and a
capture efficiency of 100 percent. Vendors could not guarantee greater than 98 percent destruction
efficiency for the operating conditions experienced in coating and printing and over the life of the
equipment.

The use of low HAP containing coating and printing materiads was considered for an above the floor
option for new or recongtructed sources. However, asis explained above for existing sources, it was
determined that some productsin the coating and printing industry cannot meet certain performance
characteristics with low-organic HAP coating and printing materials.

For these reasons it was determined that requiring above the floor emission limits for new or
reconstructed sources is not practicable for this subcategory.
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MEMORANDUM

January 11, 2002

To: Printing, Coating and Dyeing of Fabrics and Other Textiles File
From: Steve Y ork and Alton Peters, RTI

Subject: MACT Hoor for Dyeing and Finishing Compounds
SUMMARY

This memorandum describes the methodology and conclusions of the maximum achievable control
technology (MACT) floor andysisfor the dyeing and finishing subcategory of the Printing, Coating, and
Dyeing of Fabrics and Other TextilesNESHAP. The analyssis based on dyeing materid information
from dyeing operations a 30 mgor or synthetic minor fabric dyeing facilities and finishing materid
information from finishing operations at 12 mgor or synthetic minor fabric finishing facilities thet were
obtained from survey data. The dyeing MACT floor for existing and new sources was determined to
be 1.58 weight percent organic HAP in dyeing materias as purchased. The finishing MACT floor for
exiging and new sources was determined to be 0.03 weight percent organic HAP in finishing materids
as purchased. For the purpose of determining the mass fraction of organic HAP in afinishing materid,
each organic HAP that is not an OSHA-defined carcinogen as specified in 29 CFR 1910.1200(d)(4)
that is measured to be present at less than 1 percent is counted as zero. Therefore, the floor for
finishing is zero organic HAP. A fadility with both dyeing and finishing operationsis dlowed to average
between the floors, with the total mass of organic HAP in dyeing and finishing materids as purchased
not to exceed the sum of the organic HAP dlowed in dyeing materids and finishing materids as
purchased.

BACKGROUND *

The Coating, Printing, and Dyeing of Fabric industry was identified as a source category of HAP under
section 112(c) of the Clean Air Act, as amended in 1990 (the Act), to be regulated by a Nationd
Emission Standard for HAP (NESHAP) under section 112(d) of the Act. Section 112(d) of the Act
directs the EPA to develop standards that require the maximum degree of reduction in emissions of
HAP that is achievable, which are commonly referred to as MACT standards. For existing mgor
sources, the Act requires MACT to be no less stringent than the average emission limitation achieved
by the best performing 12 percent of existing sources among the data available to the Adminigtrator.
For new mgor sources, the Act requires MACT to be no less stringent than the emission control thet is
achieved in practice by the best controlled smilar source. These minimum stringency levels are often
referred to asthe “MACT floor.”

Dyeing and Finishing was determined to be a subcategory of Coating, Printing, and Dyeing of Fabric.
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The manufacturing processes and materials and the HAP emissions set these processes gpart from the
other processes that are used in the manufacture of fabric products. Dyeing and finishing processes
both use various types of agueous materias, the choice of which depends on the type of subsirate and
the desired propertiesin the end product. Many facilities perform both dyeing and finishing and use
some common equipment (e.g., tenter frames) for unit operations in both processes. In some casesthe
finishes are gpplied to fabric wet from the dyeing process and no drying is done until after the finish
gpplication. No add-on HAP emission controls are known to be in use on dyeing processes and very
few on finishing processes. The few add-on emission controls used on finishing processes were
ingaled to control opecity and are not effective a controlling HAP emissons. Thismemo isto explain
the basis for the MACT Hoor for this subcategory.

Dyeing

Dyeing isthe gpplication of color to the whole body of atextile materid with some degree of color
fastness. Textiles are dyed using continuous and batch processes and dyeing may take place at any of
severd stages in the manufacturing process (i.e., prior to fiber extrusion, fiber in saple form, yarn,
fabric, garment). Mogt of textile dyeing is done in finishing departments of basic textile manufacturing
fadilities, athough there are dso severd commisson dyehouses. From an environmental perspective,
dyeing hastypicaly been viewed as awastewater issue due to large quantities of water, chemicas, and
auxiliaries (such as sdlt) used. 1+ 23

Dyeing is essentidly a mass transfer process where the dye diffuses in solution, adsorbs onto the fiber
surface, and finaly, within the fiber. Dyeing is complicated by the fact that there are many sources of
color variations, such as dyes, subdtrate, preparation of substrate, dyeing auxiliaries used, and water.
Processing variables such astime, temperature, and dye liquor ratio (pounds of dyebath to pounds of
cloth) dso affect dyeing results. There are hundreds of dyes within several dye classes (see Table 2-1),
esch of which exhibits different results when gpplied to different types of fabric.

Various types of dyeing machines are used for both continuous and batch processes. Every dye system
has different characterigtics in terms of versatility, cost, tension of fabric, use of carriers, weight
limitations, etc. Dyeing systems can be agueous, non-agueous (in organic solvents), or use sublimation
(thermosal, heat tranfer). Hydrophilic fibers such as cotton, rayon, wool, and silk, are typicaly easer
to dye as compared with hydrophobic fibers such as acetate, polyesters, polyamides, and
polyacrylonotriles. 2

The four basic steps in the dyeing process are: dissolving or dispersing dye; diffusing dye onto the fiber
surface; absorbing dye onto the fiber surface; and diffusing dye into the fiber. Batch dyeing involves
moving the dye liquor through the goods or moving the goods through the dye liquor. The textile
materid isimmersed in the dyebath during the entire period of dyeing. In batch dyeing, acertain
amount of textile substrate, usualy 220 to 2200 pounds, is loaded onto a dyeing machine and is brought
to equilibrium or near equilibrium with a solution containing the dye. Once immersed in the dyebath,
because the dyes have an affinity for the fibers, the dye molecules leave the dye solution and enter the
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fibers over a period of minutes to hours.

Table2-1 Major Dye Classes and Substrate Fibers

Class

Fibers

Acd

Azoic

Badc

Chrome
Direct
Digperse

Fiber Reactive
Naphthol (azoic)
Pigment

Sufur

Vat

Wooal, slk, and nylon

Cotton and cellulose

Acrylic, certain polyesters

Woodl, slk, nylon

Cotton, rayon, other cdlulosic
Polyester, acetate, other synthetic
Cotton and other cellulosic, wool
Cotton, rayon, other cdlulosic
All (requires binders)

Cotton and other cdlulosc
Cotton and other cdlulosic

Reference 1.

Auxiliary chemicas and controlled dyebath conditions (mainly temperature) accelerate and optimize the
action. Thedyeisfixed in the fiber usng heet and/or chemicas after which the substrate is washed to
remove unfixed dyes and chemicals. Thereisatrend to use of lower liquor ratios (pounds of dyebath
to pounds of cloth) in batch dyeing, which lends benefits such as faster heating/cooling and less waste.
Batch equipment can usually be purchased as atmospheric (operated below 212 °F) or pressurized
(operated to about 280 °F) machines. 2 >4 Mot batch dyeing is being done using pressurized
machines, though some fadilities use amospheric machines, especidly for fabric dyeing. °
Atmospheric dyeing might be required for fleeces and stretch fabrics, such as Lycra®, which typicaly
cannot be dyed using jet equipment. © Dyeing processes in pressurized machines release no HAP
emissions to the atmosphere since the processis totaly enclosed and the pressure is released at the end
of the dyeing process by cooling the dye bath which is subsequently drained before opening the dyeing
machine. ” However, in some cases, the drying of the pressure-dyed substrate releases HAP emissions.

Continuous processes typically consst of dye gpplication, dye fixation with chemicas or heat, and
washing. Almost al continuous dyeing is done at atmospheric pressure. ® Continuous dyeing is usudly
used for long runs of polyester/cotton fabrics and involves immersing fabricsin ardatively concentrated
dyebath for short periods. Textiles are fed continuoudy into adye range at speeds usualy between
540 and 2690 feet per minute and a concentrated solution of dyes and chemicas (held in pads) is
moved evenly and uniformly to the goods with thorough penetration. A pad mangle helps apply
pressure to squeeze dye solution into the fabric and the dye is usudly diffused or fixed by hegting in a
geamer or oven. Dye fixation on fiber occurs much more rapidly in continuous dyeing as compared to
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batch dyeing. After fabrics are dyed, they are dried in ovens or tenter frames after washing to remove
un-reacted chemical or loosedye. +2 34 6 Fabric that is processed through atmospheric batch dyeing
isnot dried at the dye range; it is sent to finishing and may be finished wet or dry. ©

Various classes of dyes can be used, e.g, disperse for synthetics and direct for cellulosics (see Table 2-
1). Dyesused in the textile industry are mostly synthetic and are derived from cod tar and petroleum-
based derivatives. Dyes are sold as powders, granules, pastes, liquid dispersions, and solutions. Not
only are dyes gpplied in different ways, they dso impart color using different mechanisms. 2 Dyes can
be classfied according to chemical congtitution or method of application. Dyestuffs can work on
principles of dectrogtatic bonding, covaent bonding, or physical entrapment. For example, acid dyes
work through the mechanism of dectrogtatic bonding, whereas disperse dyes work by physica
entrgpment. 4 Different dye classes exhibit different affinities depending on the type of fiber, dthough
even dyes within the same classes can show wide affinity variations. They aso exhibit different
properties such as their fastness under end use conditions such as light, laundering, or dry cleaning.

Various combinations of chemica auxiliaries and process conditions (temperature and pressure) may be
used to better fix the dye on the fabric or impart specific characteristics. For example, a dye bath may
contain the dyestuffs aong with appropriate auxiliaries such as wetting agents and aso specific
chemicas such as acetic acid or sodium hydroxide. * The use of higher temperatures and
superatmospheric pressures have reduced the need for dye carriers (chemica accelerants) that were
required at lower temperatures for the use of disperse dyes on synthetic substrates, such as polyester. *

The sources of HAP emissons from dyeing are the HAP congtituents that are contained in dyestuffs
and auxiliary chemicds as purchased. The HAP congtituents are needed to impart certain desirable
characterigtics to the dyed subgtrate (e.g., certain colors can only be attained through the use of HAP-
containing dyestuffs or auxiliaries) No HAP isknown to be added by the users. Thefraction of HAP
contained in dye materias that is emitted to the aimosphereis generdly estimated to range from zero to
10 percent or greater, depending on the characteritics of the specific HAP congtituents and the
pressures and temperatures that the HAP are exposed to in the dyeing process operations. One source
test showed emissions of dmost 19 percent of the incoming HAPs & one emission point. Although
some of the HAPs from these operations remain in the waste water, there are no partition data, nor
data on the amospheric emissons from the waste water treatment aeration basins at the textile mills.
The HAP content of the materid usage isthe best data available and the basis for the MACT floor is
the input of HAPsin the dye materids.

Most HAP condtituents are believed to be rinsed from the substrate before the substrate is dried,
because drying a substrate with unattached dye would adversaly affect the quality of the dyed product.
Because users of the dye materials do not add HAP to the purchased materials, the amount of HAP in
the dye formulations is generally much less than 1 percent, the point in the process where the HAP are
emitted depends on the types and configurations of dye equipment and unit operations used, and no
add-on emission controls are known to be used on dyeing processes, a mass limit on the amount of
HAP contained in dyeing materids (i.e. weight percent) “as purchased” was chosen as the format of the
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standard.

The MACT database for dyeing consgsted of a sample of 41 facilities for which EPA had complete
dyeing materids usage data from responses to survey questionnaires. Since the dyeing and finishing
subcategory consists of more than 30 operating facilities, the MACT floor is based upon the best
performing 12 percent of existing sources among available data. All of the information inthe MACT
database is confidential business information (CBI), therefore, no individua facility data are presented in
this memorandum. The control option for al of the floor facilitiesisto limit the HAP content “as
purchased” of the dyestuffs and auxiliary chemicals used in dyeing.

Finishing

Finishing refers to any process operation performed after bleaching, dyeing, or printing that improves
the appearance and/or usefulness of atextile substrate. Finishing encompasses any of severd
mechanica (e.g., texturizing, napping) and chemica processes (e.g., optical finishes, softeners, urea-
formaldehyde resins for crease resistance) performed on fiber, yarn, or fabric to improveits
appearance, texture, or performance. 2 Since the HAP emission sources from finishing are specific
chemica compounds that may be applied and released during subsequent drying and curing operations,
the MACT floor for finishing compoundsis derived from available information on chemicd finishing
processes. Chemicd finishing is dso referred to as wet finishing. No chemicals are used in mechanicd,
or dry, finishing.

Thefabricisusudly dried prior to chemicd finishing usng ether convective (hot air) or conductive
(heated cans) methods. 3 Chemicd finishing is commonly done on a continuous finishing range (pad and
tenter frame). Fabric is passed through an agueous solution containing the finishing chemical(s) and
auxiliaries. After trestment, the fabric istypicaly passed through an oven to drive off water and
activate/cure finishing chemicas. It isimportant to note that thereis no et recipe for the chemica
finishes or mechanicd finishing processes applied to any given subgtrate. Finishing methods are used
according to desired characteritics of the end product (which vary widdly and are market driven) and
the firms themsdves have some amount of flexibility in the specific processes or chemicas they choose
to use for a particular function.

The textile indusiry uses numerous categories of proprietary chemica specidity products that are used
as chemicd finishes. Some examples of chemical finish dassesindlude > 8 :

! Resin finishes (permanent press) are used on cotton or rayon to minimize the need to ironing by
keeping the fabric smooth after washing and drying. Most resins contain formadehyde; resins
without formadehyde are typicaly much codtlier and adversdy affect product quality.

! Softeners are used with resins to improve the way the fabric fedls by bresking down hardness
or diffness.

! Stain ress finishes are used extensively on carpets and upholgtery fabrics. Soil release finishes
dlow soils and gtains to be removed by laundering
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! Water repelants used to prevent fabrics from being wet out (bresthable, unlike waterproofing
agents) include but are not limited to wax, silicone compounds, and fluorine compounds.

! Flame retardant qudities can be achieved by using specid fibers or phosphorus-based finishes.

! Antigtatic agents decrease or diminate static eectricity in textiles.

! Stiffeners give the fabrics body or stiffness.

Other examples of types of chemica finishes include anticreasing agents, deodorants, moth resisting
agents, ail repdlants, rust preventatives, and shrinkage controllers. Some companies use more
gpecidized finishes like dectricd finishes and Teflon®. Because there are typically awide variety of
choices of chemicd finishes that can be used within each finish dass, it is often difficult to tag finishes
used in certain classes as always toxic or nontoxic. In certain cases, asin the case of permanent press
finishes, most of the resins used contain formal dehyde, athough low or non-formadehyde finishes are
being developed to suit certain gpplications. °

There are ds0 severd different types of mechanica finishing techniques. For example, heatsetting can
be done to improve dimensiona stability in synthetic fabrics. Shearing involves using rotary blade(s) to
trim raised surfaces and reduce pilling. Other examples include embossing, glazing, sueding, and
polishing.

Many chemica and mechanicd dternatives are available for every finishing operation, but the specific
nature and applicability of theseis unclear. Some mechanicd finishes and design aternatives can avoid
chemicd processing. For example for softness, enzyme softening of cotton and other mechanica
dternatives can be used. Proper use and gpplication of N-methylol crosdinkers can minimize
formadehyde releases. Mechanicd finishing (compacting) can dso diminate use of the crosdinker.
Some crosdinkers that eliminate formadehyde are available, but much more expensve. The industry
has made a lot of efforts to reduce amount of free formadehyde in resins, however good substitutes that
do not adversdly affect the qudity of the product are difficult to find. ° Formaldehyde contents can vary
anywhere from less than one hdf of one percent for light weight fabrics to 4 percent for heavy fabrics
(meamine-formadehyde resins), and thereis alot of varigbility in types of resns. Formadehyde itsdlf
does not affect the product, however it does affect the properties of the resin itsdf (manufacturing).
Acrylic handbuilders and stiffeners can replace forma dehyde-based handbuilders.

The sources of HAP emissons from finishing are the HAP congtituents thet are contained in finishing
materials as purchased. Asisthe case with dyeing, the HAP congtituents are needed to impart certain
desrable characteridtics to the finished subdtrate (e.g., aresin finish containing HAP might be gpplied to
a cotton/polyester blend for durable press and dimensiona stability.) No HAP is known to be added
by the users. In finishing, unlike in dyeing, the fraction of HAP contained in finishes that is emitted to the
atmosphere is generaly assumed to be 100 percent with the exception of HAP that cross-link to the
fiber, such asformadehyde. Thisis because finished fabric is generdly dried and cured at rdatively
high temperatures over 300 °F. Because users of the finishing materials do not add HAP to the
purchased materids, the amount of HAP in the finish formulations is generally much less than 1 percent,
and very few add-on emission controls are known to be used on finishing processes, a mass limit on the
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amount of HAP contained in finishing materias (i.e. weight percent) “as purchased” was chosen asthe
format of the standard.

The MACT database for finishing consisted of a sample of 31 facilities for which EPA had complete
finishing materials usage data from responses to survey questionnaires. Since the dyeing and finishing
subcategory consists of more than 30 operating facilities, the MACT floor is based upon the best
performing 12 percent of existing sources among available data. Asisthe case with dyeing, dl of the
information in the MACT database is confidentia businessinformation (CBI), therefore, no individua
facility data are presented in this memorandum. The control option for dl of the floor facilitiesisto limit
the HAP content “as purchased” of the chemicas used in finishing.

APPROACH TO ESTIMATING THE MACT FLOOR

Theterm “average,” asit pertainsto MACT floor determinations for existing sources, described in
section 112(d)(3) of the Act, is not defined in the statute. In a Federal Regigter notice published on
June 6, 1994 (59 FR 29196), the EPA announced its conclusion that Congressintended “ average” as
used in section 112(d)(3) to mean ameasure of mean, median, mode, or some other measure of central
tendency. The EPA concluded that it retains substantid discretion within the statutory framework to set
MACT floors at appropriate levels, and that it construes the word “average” (as used in section
112(d)(3)) to authorize the EPA to use any reasonable method, in a particular factual context, of
determining the centra tendency of a data st.

In addition, in the June 6, 1994, Federa Regiger notice, the EPA stated that it has discretion to use
“best engineering judgement” in collecting and andyzing data rdevant to aMACT floor determination,
and in assessing the data comprehensveness, accuracy, and variability in order to determine which
sources achieve the best emission reductions.

DATA COLLECTION FOR THE MACT FLOOR

The American Textile Manufacturers Ingtitute (ATMI) member companies represent about 80 percent
of manufacturing capecity in the textile industry. In the Spring of 1997, ATMI mailed aMACT survey
to member companies and to members of other Industry and State associations that agreed to
collaborate on the survey effort. Responses were received from almost 400 facilities, including 8
facilities that continuous dye fiber, 24 facilities that continuous dye yarn, 36 facilities that continuous dye
fabric, 8 facilities that batch dye fiber, 31 facilities that batch dye yarn, 49 facilities that batch dye fabric
and 81 facilities with wet finishing operaions.

The ATMI MACT survey database & does not contain information about the materias used in dyeing
and finishing. However, ATMI conducted dyeing and finishing surveys of member companies to collect
information on the annua usage of dyeing and finishing materias by dye or finish dass, average and
maximum HAP contents as purchased and as formulated, and actud and potentid annual HAP
emissons. Responsesto the ATMI dyeing survey ° were received from 41 facilities; 31 facilities
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responded to the ATMI finishing survey *°. Because of the production-related data collected in the
surveys, the responses to both surveys were classified CBI by ATMI. Therefore, no specific facility
data are presented in this memorandum; only genera descriptions of the database and aggregated data
related to the HAP content of materials “as purchased.” The results of the quantitative data collection
efforts provided the technical database used for the MACT floor analyss.

In addition to quantitative information obtained from the surveys, the EPA made eight Ste viststo
facilities with dyeing and finishing operations. The industry members that participated in the stakeholder
process included members of the American Textile Manufacturer’ s Ingtitute (ATMI), the American
Yarn Spinners Association (AY SA), and the Northern Textile Association (NTA), representatives of
individua companiesin the regulated indusiry, and representatives of companies that supply dyeing and
finishing materids to the industry. States that participated in the stakeholder process included Alabama,
Florida, Georgia, North Caroling, South Caroling, and Virginia. The U.S. EPA was represented by the
Office of Air Quality and Standards (OAQPS), the Office of Enforcement and Compliance Assurance
(OECA), the Office of Pollution Prevention and Toxic Substances (OPPTYS), the Office of Research
and Deveopment, and an EPA Smadl Business Ombudsman.

During stakeholder meetings, quditative information concerning dyeing and finishing process operations,
associated HAP emissions, and control options including pollution prevention measures was presented.
Comments on the quditative information presented as well as additiond quditative information were
solicited from the stakeholders. The qudlitative information reviewed and discussed with the
gtakeholdersis contained in the following memoranda:

. Memorandum from Mdissa Makin and Steve Y ork, RTI to Paul Almodévar,
EPA/OAQPSESD/CCPG. December 15, 1997 Find. Second PMACT Meeting for Fabric
Printing, Coating, and Dyeing.

. Memorandum from Steve Y ork, RTI to Paul Almodévar, EPA/OAQPS/ESD/CCPG.
February 2, 1998 Find. Initia Regulatory Subgroup PMACT Mesting for Fabric Printing,
Coating, and Dyeing.

. Memorandum from Steve Y ork, RTI to Paul Almodévar, EPA/OAQPSESD/CCPG. March
2, 1998 Dreft. Mesting with the American Y arn Spinners Association (AY SA) Environmenta
Services Committee to discuss the status of the Fabric Printing, Coating, and Dyeing MACT.

. Memorandum from MdissaMadkin and Steve Y ork, RTI to Paul Almodovar,
EPA/OAQPSESD/CCPG. September 11, 1998 Draft. Summary of Northern Textile
Association (NTA)/U.S. Environmental Protection Agency (EPA) mesting to review the
MACT/PMACT satus.

. Memorandum from Steve Y ork and Aarti Sharma, RTI to Paul Almodovar,
EPA/OAQPS/ESD/CCPG. November 13, 1998 Final. Summary of meeting at which ATMI
presented the results of the ATMI MACT survey to EPA.

. Memorandum from Mdissa Makin and Steve Y ork, RTI to Paul Almodévar,
EPA/OAQPSESD/CCPG. November 13, 1998 Fina. Summary of ATMI Task Force/EPA
informetion gathering mesting.
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Quditative information from these sources provided descriptions of fabric dyeing and finishing
processes, pollution prevention opportunities and verified that HAP control technologies are not used
on dyeing and finishing HAP emisson sources except in afew cases to control opacity from finishing
proceses. The quditative data provide a representation of the fabric dyeing and finishing industry. The
database is reflective of the variety of dyeing and finishing processes that are used by the facilities that
will be subject to thisrule,

RESULTSOF DATA COLLECTION AND THE DYEING AND FINISHING MACT
DATABASE

The quantitative information collected from the dyeing ° and finishing 1° industry was entered into a
database created to help determine MACT subcategory floor and to andlyze impacts of regulatory
options. The dyeing and finishing MACT subcategory database from which information was extracted
and summarized in this memo contains atota of 30 facilities that are mgor or synthetic minor HAP
emission sources with dyeing processes and 12 facilities that are mgjor or synthetic minor HAP
emission sources with finishing processes. Seethe “MACT FLOOR DETERMINATION” section of
this memo for a description of the reasons deven facilities with dyeing processes and 19 facilities with
finishing processes could not be used in the MACT floor andysis.

The surveyed facilities were asked to provide annud facility HAP emissions from dyeing and finishing
operations. The HAP contained in dyeing and finishing materias was speciated, but emissions were
reported as total HAP. The organic HAP reported in dyeing materids (dyes and auxiliaries) at levels of
at least 5 weight percent included ethylene glycoal, glycol ethers, methanal, biphenyl, 1,2,4-
trichlorobenzene, and dimethyl phthaate. The totd HAP emissons from dyeing for the 30 facilities
reporting facility HAP emissions were calculated to be 86 tonsin 1999. The organic HAP reported in
finishing materias a levels of at least 5 weight percent included methanal, ethylene glycol, and glycol
ethers. Thetotd HAP emissions from finishing for the 12 facilities reporting facility HAP emissions
were calculated to be 120 tonsin 1999. The HAP emissions estimates were based on the quantity of
HAP in materids used in dyeing and finishing processes in 1999 and were not broken down by process
operation (i.e,, torage, mixing, substrate preparation, application, drying, curing, cleaning, waste and
wastewater).

CRITERION FOR EVALUATING HAP EMISSION REDUCTIONS FROM DYEING
AND FINISHING OPERATIONS

The MACT floors for dyeing and finishing were evauated on the bas's of the HAP content of the
purchased materias used in the dyes and finishes applied at afacility. There are currently no emisson
controls used to reduce HAP emissions from dyeing operations. The few emisson controls used on
finishing operations were ingdled to reduce opacity and most are not efficient a reducing HAP
emissons. Furthermore, no emission factors have been developed for dyeing or finishing operations
and the split of emissions, particularly from dyeing, are dependent on site specific conditions such as the
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unit operations the fabric passes through in the process range, the types of equipment used for the
process, the dye or finish chemistry, and the process conditions, e.g., the points in the process where
the fabric is subjected to heat. Findly, the available data include information on the HAP content of the
dyeing or finishing materids used annudly at afacility and HAP emisson estimates based on the mass
of HAP contained in the materids used in the process. Defining the MACT floor in terms of the mass
of HAP per mass of purchased materias (weight percent HAP in the purchased materiads) correlates
directly to HAP emissons, serves to reduce the HAP emissions at the source, and is not dependent on
the split of emissions between different unit operations in the process range or between media (air and
water).

MACT FLOOR DETERMINATION

For thisanalyss, EPA determined that atotal of 30 of the 41 facilitiesin the ATMI dyeing MACT
database ® are major or synthetic minor HAP emission sources and 12 of the 29 fadilitiesin the ATMI
finishing MACT database ° are mgjor or synthetic minor HAP emission sources. Eleven facilitieswith
dyeing processes could not be used in the MACT floor andlysis for the following reasons: one facility
has been shut down, 9 are area sources, and the Title V HAP status of one facility has not been
determined. Similarly, 19 facilities with finishing process information could not be used in the MACT
floor analysis for the following reasons: one facility has been shut down, one reported only coating
processes, 15 are area sources of HAP emissions, and the Title V HAP status of 2 facilities has not
been determined. Information from the facilities with indeterminate Title V HAP datus was examined
to determineif any of the facilities could potentialy be MACT floor facilities. None was determined to
be aMACT-floor facility. Separate MACT floor anayses were done for dyeing and finishing, as
described in the following paragraphs.

MACT Floor Determination for Dyeing

Two different approaches were taken to caculate the MACT floor weight percent organic HAPin
purchased materids for dyeing. Inthefirst gpproach, the weight percent organic HAP in purchased
materias for dyeing was caculated for each facility in the ATMI dyeing MACT database ®. The dyeing
survey collected information on the organic HAP content of dyes and of auxiliary chemicds. To
caculate the weight percent organic HAP, the mass of organic HAP in dyes as purchased and the mass
of organic HAP in auxiliaries as purchased were caculated. Then the tot mass of organic HAP in dye
materids as purchased (mass of organic HAP in dyes plus mass of organic HAP in auxiliaries) was
calculated and divided by the total mass of dye materias purchased (mass of dyes plus mass of
auxiliaries) and multiplied by 100 to cdculate the weight percent HAP in dye materids purchased by
each facility. Four floor facilities were chosen (12 percent of 30), each of which reported zero organic
HAP in dye materids as purchased, therefore, the calculated MACT floor was zero weight percent
organic HAP. However, under this approach only 3 of the 11 dye classes reported in the dyeing
survey were represented in the MACT floor.

Since the choice of a dye class depends on many factors including substrate, color (market driven), end
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use of the dyed fabric, and quality (e.g., dye fastness) and can not be made purdly on the basis of
organic HAP content of the materials, EPA chose a second approach to calculating the MACT floor
that would represent dl of the dye classes reported in the dyeing survey. Under this second gpproach,
aMACT floor analysis was done for each dye class in the database. For each dye class used by each
facility, the weight percent organic HAP in dye materials purchased was cal culated by calculating the
total mass of organic HAP in dye materias as purchased for the dye class (mass of organic HAPin
dyes plus mass of organic HAP in auxiliaries) divided by the tota mass of dye materias purchased for
the dye class (mass of dyes plus mass of auxiliaries) multiplied by 100. The number of facilities
reporting use of each dye class ranged from 2 to 14 facilities. Taking 12 percent of each of these
groups resulted in choosing one or two floor facilities reporting the lowest weight percent organic HAP
in dye materiads for each dye class.

Table 2-2 presentsthe MACT floor organic HAP content calculated for each dye classin the

database. To determinethe MACT floor for dyeing, a weighted average organic HAP content of dye
materids as purchased was ca culated from the dye class MACT floors, usng the total mass of dye
materids used by the MACT floor facility or facilities for each dye class to weight the dye class MACT
floor organic HAP contents. As shown in Table 2-2, the dyeing MACT floor organic HAP content in
materials as purchased was determined to be 1.58 weight percent for existing sources. No technology
has been identified that could achieve alower organic HAP content in materials as purchased, therefore
the dyeing MACT floor organic HAP average content in materias as purchased for new sources was
aso determined to be 1.58 weight percent.

MACT Floor Determination for Finishing

Since the choice of afinish class depends on the desired characterigtics of the finished substrate and can
not be made solely on the basis of the HAP content of the finish, EPA chose the gpproach of
caculating the MACT floor that would represent al of the finish classes reported in the ATMI finishing
MACT database 1°. Aswas the case for dyeing, aMACT floor analysis was done for each finish class
in the database. The finishing survey collected information on the organic HAP content of each finish
class as purchased. In some cases, fadilities reported different chemigtry for finishes within the same
finish dlassfor use on different products. Therefore, for each finish class used by each facility, the
welight percent organic HAP in finish materids purchased was caculated by determining the total mass
of organic HAP in finish materias as purchased for the finish class (sum of the mass of organic HAPin
different formulations within the finish class) divided by the totd mass of finish materias purchased for
the finish class (sum of mass of finish materias purchasad within the finish dass) multiplied by 100. The
one facility (12 percent of the number of facilities reporting use of the finish class, which ranged from 1
to 8) reporting the lowest weight percent organic HAP in finish materids for each finish classwas
chosen asthe floor fecility.
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Table 2-2. Dyeing MACT Floor

Dye Class Weighted Average % Organic HAP in Dye
Class Floor

Acd | 0.0
Basc | 0.0
Develop | 0.0
Direct | 0.51
Disperse | 0.0
Napthol | 0.0
Neutral Premetdlized | 0.01
Fgment | 0.03
Reective | 0.0
Sulfur | 5.02
Va | 0.0

Dyeing MACT Hoor 2 | 1.58

a Weighted average of dye classfloors.

Table 2-3 presentsthe MACT floor organic HAP content calculated for each finish classin the
database. To determine the MACT floor for finishing, a weighted average organic HAP content of
finish materids as purchased was cdculated from the finish class MACT floors, using the totd mass of
finish materids used by the MACT floor facility for each finish dass to weight the finish dass MACT
floor organic HAP contents. As shown in Table 2-3, the finishing MACT floor organic HAP content in
materials as purchased was determined to be 0.03 weight percent for existing sources. For the
purpose of determining the mass fraction of organic HAP in afinishing materid, each organic HAP that
is not an OSHA-defined carcinogen as specified in 29 CFR 1910.1200(d)(4) that is measured to be
present a lessthan 1 percent is counted as zero. Therefore, the floor for finishing is zero organic HAP.
No technology has been identified that could achieve alower organic HAP content in materials as
purchased, therefore the finishing MACT floor organic HAP content in materids as purchased for new
sources was aso determined to be zero.
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Table 2-3. Finishing MACT Floor

Weighted Average % Organic HAP in
Finish Class Finish Class Floor

Médamine | 0.20

Non-Mdamine | 0.05
Weater Repdllants | 0.0

Soil/Stain Resigtant | 0.12
Hand Softening | 0.0

Hand Building | 0.01
Flame Retardant | 0.0
Other2 | 0.0

Finishing MACT Floor ® | 0.03

a Other finishes reported include lubricants, wetting agents, anti-stick, and dressing.
b Weighted average of finishing class floors.

MACT Floor for Dyeing and Finishing Subcategory

The dyeing and finishing MACT floors represent planks in the MACT floor for the dyeing and finishing
subcategory. In atextile finishing facility with both dyeing and finishing processes, averaging of organic
HAP in materids as purchased for dyeing and finishing may be done within the totd mass of HAP
dlowable under the MACT floorsfor dyeing and finishing. For example, if afacility uses dye materids
with no organic HAP, the mass of organic HAP dlowed by the MACT floor (1.58 weight percent of
the dye materids purchased) may be contained in the finishing materials as purchased. Therefore, a
facility with both dyeing and finishing operations can choose to meet the MACT floors for each process
individualy, or can limit the mass of organic HAP contained in dyeing and finishing materids as
purchased to the sum of the alowable mass of HAP under the dyeing and finishing MACT floors.

It should be noted that the reportable quantity of HAPsin the dyeing and finishing materid is limited to
more than 0.1 percent by mass for carcinogenic compounds as specified in 29 CFR 1910.1200(d)(4)
and more than 1.0 percent by mass for other HAP compounds. Thisis consstent with the datain the
MACT database; severd facilities reported no HAP in purchased materias on the basis of the HAP
being less than reportable quantitiesin materia safety data sheets (MSDS).

Consderation of Beyond-the-Floor Technology for Existing and New Dyeing and
Finishing Sour ces
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The MACT floorsfor existing and new or reconstructed sources in the dyeing and finishing subcategory
are based on the best information available. The floors represent pollution prevention options yieding
the “best performing” and achievable emission rates for new or recongtructed and existing sourcesin
each subcategory. No “above the floor” technology has been identified that could achieve alower
organic HAP content in materias as purchased and would be gpplicable to dl products for dyeing
operations and zero percent HAP is the lowest organic HAP content in materias as purchased for
finishing operations that can be achieved.
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MEMORANDUM

January 10, 2002

To: Printing, Coating and Dyeing of Fabrics and Other Textiles File
From: G. V. Hdlwig

Subject: MACT Hoor for Sashing

Slashing isayarn preparation process performed on warp yarn prior to weaving. Warp yarns need to
sudtain their dongation and flexibility during the weaving process, which necessitates the dashing
process. In the dashing process, large rolls (beams) of warp yarn are passed  through a size box
containing the aqueous szing compound.  Squeeze rolls remove excess solution and the yarn then
passes through a drying unit that usualy conssts of steam filled dry cans (rollers) or an oven and then
through a series of separator bars to prevent the ends from sticking together.!  After the separation
process, the warp is then wound onto the loom beam.?  Some mills perform desizing.  During the
desizing Sep, at the end of the textile process, most of the 9zing (dashing materid) is removed from the
textile by washing and the sizing is present in the wastewater 2

The objectives of dashing are to strengthen, smooth the outer surface, and lubricate the yarn. The
chemica nature of the size gpplied is dependent on the yarn substrate and the type of weaving being
used. The three main types of size currently used are natura products (starch), fully synthetic products
[e.g., polyvinyl dcohol (PVA)], and semisynthetic blends (e.g., modified starches and carboxymethyl
cellulose or CMC).2 When starch or modified starch is the sizing compound there is water but no
HAPs emitted from the dashing process. Starch is used principaly on cotton, but does not work well
on synthetic fabrics. Also, starch is not more widdy used, and is not a good substitute for synthetic
Szing, because of water pollution concerns. Starch grestly increases the BOD and cannot be partidly
recycled. The PVA and CMC aretypicaly recycled when possible to reduce water trestment and
water pollution. CMC isnot aswidely used as starch and PV A because of the cost of the materid.
CMC isnot as effective in the dashing process on cotton and synthetic textiles as starch, modified

!Cone, White Oak Plant, Cone Mills Corporation, Greensboro, NC, 1998

2A Dictionary of Textile Terms, Dan River, Inc. New York, New Y ork, 1992

3The Basics of Textiles, NC State University College of Textiles, Raleigh, NC, May 1,
2000.
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starches or PVA, respectively.*

The primary source of HAP emissons from dashing is methanol from (PVA) sze, typicaly gpplied to
gynthetics (dthough it adheresto and is used for naturd fibersaswell). The methanal is present in the
PVA gze as acontaminant, and is not needed for the dashing process. The methanol emissons can
arise ether from the sze cooking operation and/or from the gpplication or dashing process - the
distribution is unclear, athough it will depend upon the temperature a which the Szeis cooked, the
cooking time, and how often mixing containers (cookers) are opened.® These processes are not
presently regulated by federal, state or local agencies, and there are no known HAP emission capture
or control systemsin use on size cooking or dashing processes. Sashing operations are not controlled
with air pollution control equipment. Thiswas confirmed by state and federal agency representatives at
aPMACT mesting.® Thisfact was aso confirmed by plant visits and information compiled by EPA
and shared with stakeholders for review and comment during the PMACT process.

Based on information submitted by the American Textile Manufacturers Ingtitute (ATMI) on September
17, 1999, it was demondtrated that the mgority of the domestic textile market, in 1998, was using PVA
for dashing with less than 1 percent by weight, methanol in the PVA “as purchased.” Methandl isa
contaminant in the PVA tha isaresidud materia from the manufacture of the PVA. Thetypicd PVA
Szing compound previoudy contained from 4 to 10 percent methanol. Asaresult of efforts by the
suppliers, the amount of methanol contained in the PV A can be reduced from the four percent to ten
percent in previous years to less than one percent. Therefore, the methanol content of Size “as applied”
isbelow one percent. The ATMI submittal included |etters from suppliers representing approximeately
74 percent of the domestic market for PVA. These letters indicated that the “less than 1 percent
methanol” is readily available and these suppliers are now changing their production to supply the lower
HAP materid. These |etters provide detailed information from the PVA suppliers, and are located in the
Confidentia Business Information filesa EPA.” Information collected from the world wide web on
two domestic suppliers of PVA confirmsthat PV A with “lessthan 1 per cent methanol” is available

‘Reference 3.

SPrdiminary Industry Characterization: Fabric Printing, Coating, and Dyeing, Office of
Air Quality Planning and Standards, U. S. EPA, September 1998. Docket No. A-97-51.

®Memorandum from S. Y ork to Paul Almodovar. Docket No. A-97-51. Initid Regulatory
Subgroup PMACT Mesting for Fabric Printing, Coating and Dyeing. January 8, 1998.

"Confidentia Business Information Files, OAQPS, U. S. EPA, RTP, North Carolina
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from suppliers®

The basisfor the MACT Hoor for the dashing subcategory was demondirated to be the use of low
HAP PVA containing lessthan 1 percent HAP, by weight, “as purchased”’. Becausethisisthe best
information available and because of the availability of low HAP PVA and alarge percentage of the
operating facilities usng the low HAP materid in 1998, this establishes the floor for dashing & aPVA
HAP content limit of lessthan 1 percent, by weight, “as purchased”. For the purpose of determining the
meass fraction of organic HAP in adashing materid, each organic HAP that is not an OSHA-defined
carcinogen as specified in 29 CFR 1910.1200(d)(4) that is measured to be present at lessthan 1
percent, counted as zero. Therefore, the floor for dashing is zero organic HAP. Sincethe dashing is
performed without the benefit of ar pollution control equipment, and the distribution of emissonsis
between mixing, gpplication, and drying is unknown, the pollution prevention option of zero HAP in the
PVA “as purchased” isthe preferred limit. Other synthetic organic Szing compounds in use also contain
HAP, but the HAP content of these sizing compoundsiswell below 1 percent. Therefore, the emisson
rate limit based on the use of dashing materiaswith zero organic HAP for dl organic HAP compounds
isthe average being achieved by al exigting affected sources with dashing operations.

Because PVA sdzing is available with zero organic HAP, and this represents the “best performing” and
achievable emission rate for this subcategory, the new and reconstructed source MACT floor dso isthe
pollution prevention option of zero organic HAP in the Szing materia “as purchased”.

The MACT floors for exigting sources and new or reconstructed sources in the dashing subcategory are
basaed on the best information available. The floors represent pollution prevention options yielding the
“best performing” and achievable emission rates for existing and new or recongtructed sources in the
dashing subcategory. Thereisno “above the floor” technology that could achieve alower organic HAP
content in materias “as purchased” than zero percent.

8Memorandum from S. L. Turner to Docket No. A-97-51 regarding methanol content in
dashing PVA compounds, September 27, 2000.



MEMORANDUM

TO: Vinson Hellwig, EPA/OAQPSESD/CCPG
FROM: Alton Peters, Jm Turner, and Steve Y ork, RTI
DATE: October 12, 2000

SUBJECT: Codaing Mode Plants

The purpose of this memorandum is to present coating modd plants for the printing, coating, and
dyeing of fabrics and other textiles source category. Each mode plant is a representation of the
drying/curing operations in a coating facility. The modd plantswill be used to estimate add-on control
device control costs and resource requirements resulting from compliance with regulatory options.
Emission control systems needed to comply with the proposed MACT standard also include coating
rooms (permanent total enclosures) to capture fugitive HAP emissions from coating gpplication stations.
Coating room specifications are presented in the October 12, 2001 memorandum entitled Compliance
Cogts for Coating Modd Plants.

The coating MACT database * consists of twenty-one facilities of which seventeen are non-CBI.
Process, emissions, and control information is available from responses to survey questionnaires. There
is sufficient process information available from eeven of the twenty-one facilities to provide abasis for
the coating modd plants.

The coatings gpplied by facilitiesin the coating MACT database can be classified as solvent-
borne and water-borne, with the vast mgjority of the coatings applied being solvent borne. Mogt of the
facilitiesin the MACT database gpply solvent-borne coatings with either urethane or rubber polymer
resns. Some facilitiesin the MACT database usng mostly urethane coatings reported a smal amount of
vinyl coatings being used on the same lines as the urethane coatings. Thisvinyl coating use represents a
very smal proportion of the coatings used relative to urethane coatings; therefore, the mode plants used
for urethane coatings are sufficiently representative of the plants using vinyl coatings

Mass of coating solids applied annudly could be calculated from coating materias usage data
and correlates well with the production of coated fabric. Therefore, mass of coatings solids applied
annualy was determined to be the best parameter in the data base to serve as the basis for the Sze of
the coating facility. Chart 4-1 presents a plot of the mass of coatings solids gpplied per facility in the
MACT database for which sufficient non-CBI coatings materiads data were available. Interjection in this
process of plants claming coatings materias usage CBI was evauated, but this did not sgnificantly
change the distribution of solids used per year. Therefore, only non-CBI data were used to specify
mode plants.
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Facility-Wide Lbs. Coating Solids Used
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Chart 4-1. Facility-Wide Lbs. Coating Solids Used Per MACT Database Facility
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The information in Chart 4-1 was used to define three different Sizes of modd plants as follow:
plants applying less than 50,000 pounds of solids per year, plants applying between 50,000 and
200,000 pounds of solids per year, and plants applying greater than 200,000 pounds of solids per year.

The facilities applying less than 50,000 pounds of solids per year included facilities applying only
urethane coatings and facilities gpplying only rubber coatings. Hence, two modd plants were specified
for thissze category. Similarly, al of the facilities gpplying between 50,000 and 200,000 pounds of
solids per year were using only rubber coatings and al of the facilities gpplying greater than 200,000
pounds per year were usng only urethane coatings. Consequently, the following four modd plants were
specified:

! Modd Plant No. 1, less than 50,000 pounds of solids applied per year in rubber
coatings

! Modd Plant No. 2, less than 50,000 pounds of solids applied per year in urethane
coatings

! Mode Plant No. 3, between 50,000 and 200,000 pounds of solids applied per year in
rubber coatings

! Modd Plant No. 4, more than 200,000 pounds of solids applied per year in urethane
codtings.

Tables 4-1 through 4-4 present the modd plant parameters. The basis for each modd plant
parameter is presented in the following paragraphs.

Since there was no information in the coating MACT database on operating time, two operating
schedules were assumed; 2,000 hours per year (8 hours per day, 5 days per week, 50 weeks per year)
for the smal modd plants and 4,000 hours per year (16 hours per day, 5 days per week, 50 weeks per
year) for the medium and large modd plants. These operating schedules were based on the operating
schedules for modd plants specified in the background information document 2 supporting the NSPS for
polymeric coating of supporting subsirates (hereefter referred to as the fabric coating NSPS). The
annua coating time was aso based on the modd plants specified in development of the fabric coating
NSPS.

As has aready been described, the annual pounds of solids applied was calculated from
information in the MACT database for each facility with sufficient non-CBI information. For each mode
plant, average values across the fecilitiesin the MACT database in that Size and coating category were
cdculated for the annua pounds of solids applied.

Smilarly to the caculation of annual pounds of solids gpplied, for each facility in the MACT
database with sufficient coatings materias information, the average coating composition was caculated in
terms of weight percent HAP, solids, and non-HAP VOC. The HAP were speciated; only totd VOC
information for each coating material was collected. None of the facilities serving as the basis for the
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mode plants reported water in coating materids. Regarding the HAP speciation, toluene was the
predominant organic solvent reported for solvent-borne
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Table4-1. Modd Plant Parametersfor Model Plant No. 1

Annud operating time: 2000 hours

Annud coding time? 1000 hours

Annua pounds of solids gpplied: 13,410 pounds

Coating: Solvent-borne rubber coating, 87% HAP (toluene) by weight;

13% solids by weight

Ovens.
Number of ovens 1
Maximum solvent concentration 25% LEL
Quantity of toluene controlled 89.7 Ib/hr
Solvent capacity 124 gdlonghr
Air flow 2234 ACFM

Inlet temperature to control device® 120 °F

a Annua coating time is estimated to be 50% of annual operating hours.
b Estimated as 20 °F less than the average exhaust temperature from the oven of 140 °F that was
cdculated for facilities from the MACT database in this Sze and coating category.



Table4-2. Modd Plant Parametersfor Mode Plant No. 2

Annud operating time: 2000 hours
Annud coding time? 1000 hours
Annua pounds of solids gpplied: 10,775 pounds
Coating: Solvent-borne urethane coating, 51% HAP (64/36 ratio of
DMF/toluene) by weight; 29% solids by weight; 20% non-HAP
VOC by weight
Ovens.
Number of ovens 1
Maximum solvent concentration 25% LEL
Quantity of toluene” controlled 9.5 Ib/hr
Quantity of DMP° controlled 17 lb/hr
Solvent capacity 34 gdlonghr
Air flow 8570 ACFM

Inlet temperature to control device® 300 °F

a Annua coating time is estimated to be 50% of annual operating hours.

b Includes VOCs of unknown composition.

¢ Edtimated as 20 °F |ess than the average exhaust temperature from the oven of 320 °F that was
caculated for facilities from the MACT database in this Sze and coating category.
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Table4-3. Modd Plant Parametersfor Mode Plant No. 3

Annud operating time: 4000 hours
Annud coding time? 2000 hours
Annua pounds of solids gpplied: 136,375 pounds
Coating: Solvent-borne rubber coating, 81% HAP (toluene) by weight;
19% solids by weight
Ovens.
Number of ovens 2
Maximum solvent concentration 25% LEL
Quantity of toluene controlled 291 Ib/hr
Solvent capacity 40 gdlonghr
Air flow 8465 ACFM

Inlet temperature to control device 242 °F

a Annua coating time is estimated to be 50% of annual operating hours.



Table4-4. Modd Plant Parametersfor Moded Plant No. 4

Annud operating time: 4000 hours
Annud coding time? 2000 hours
Annua pounds of solids gpplied: 285,900 pounds
Coating: Solvent-borne urethane coating, 70% HAP (64/36 ratio of
DMPF/toluene) by weight; 24% solids by weight; 6% non-HAP
VOC by weight
Ovens.
Number of ovens 4
Maximum solvent concentration 25% LEL
Quantity of toluene” controlled 163 Ib/hr
Quantity of DMP° controlled 290 lb/hr
Solvent capacity 59 gdlonghr
Air flow 14,341 ACFM

Inlet temperature to control device 228 °F

a Annua coating time is estimated to be 50% of annual operating hours.
b Includes VOCs of unknown composition.
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rubber coatings. Urethane coatings were reported to contain predominately toluene and N,N-
dimethylformamide (DMF) with asmal amount of non-HAP VOC. The modd plant coating
compositions represent average values across facilitiesin the MACT database in that size and coating
category. It should be noted that the types of solvent-borne coatings and the coating compositions are
consstent with the coatings specified for the mode plants developed for the fabric coating NSPS.

The number of ovens per facility represents the average across fecilitiesin the MACT database
in that size and coating category.

Fire insurance regulations require that combustible gases in air not be at concentrations grester
than 25 percent of the lower explosive limit (LEL) 3. Exceptions can be made up to 50 percent LEL,
but only with continuous monitoring of the combustible content. Gas flow rates for modding are based
on maintaining combustible concentration a or below 25 percent LEL. Dilution air is commonly added
to the gas stream and was required for Models 1 and 3.

The LEL for toluene is 1.27 percent. Twenty-five percent of the LEL is0.3175 percent, or
3175 ppmv. Asan example of the calculation of the air flow needed to maintain combustible gas
concentrations below 25 percent of the LEL, for Modd 3, 6,000 acfm is the average air flow calculated
from the MACT database for the facilities in the Sze and coating category represented by Model 3. The
concentration of HAP, which represents dl of the combusgtible materid in the air stream, can be
edimated from the quantity of solids applied annually, the concentration of solids in the coating mix, and
the time over which the coating mix is applied. The parameters for Modd Plant 3 are used in the
equations below:

136,375 Ib solidsly X 0.81 fraction as HAP

antity of HAP =
Ou 7 0.15 fraction of solids 2,000 coatinghours n
1
4536 b _ 14312 g mols HAP
92.13 g/lg-mol

The minimum quantity of gasfor 25 percent of the LEL can be found by dividing the quantity of
HAP by 0.3175.

1,431.2 g mols HAP X 1h . 24.0 Lig mol
0.003175 60 min 2832 I/p3 @

= 6,366.9 ezfm

Total gas flow, sgfm =



Converted to acfm, the minimum gas flow rate becomes:

@60 + 242) °F

6366.9
S X 450 + 68 °F

= 8,465 acfm (3)

This vaue was used for the gas flow for Mode 3 in place of the gas flow caculated from the
MACT database of 6,000 scfm. Similar methodology was used for the other mode plants. Models 2
and 4 had sufficiently low concentrations based on MACT database vaues that no dilution air was
required.

The average temperature entering the control device was cdculated from datain the MACT
database for Models 3 and 4. No such data were available for use with Models 1 and 2. However, the
database did provide temperatures at the exhaust from the ovens. It was assumed that temperature
losses of 20 °F occurred between the oven exhaust and the control device inlet. Thisvaue is consistent
with modd plants specified for the fabric coating NSPS.

The quantity of combustible materid entering the control device (HAP and VOC) is edtimated as
in Equation 1. As shown there, 1,431.3 Ib mols of HAP (toluene)/h (or 1,431.3 x 92.13 = 131,866
Ib/h) enter the control devicein Modd 3. Modd 1 istreated smilarly. No VOCs are present in the gas
stream for either Model 1 or Model 3. For Models 2 and 4, DMF quantities are also estimated from
the quantity of HAP and the ratio of toluene to DMF suggested by the MACT database. Because the
quantities of VOCs are rdlatively small and their congtituents are not known, the VOCs are treated as
additiona quantities of HAPsin the same ratio as found for the toluene and DMF.

Solvent capacity isfound from the quantity of HAP leaving the oven and the room temperature
dengty of the liquid HAP. For example, in Modd 3:

2907 B, L1ed _ 42 @
n 726 B h

References
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MEMORANDUM

TO: Vinson Hellwig, EPA/OAQPSESD/CCPG
FROM: Steve York and Alton Peters, RTI
DATE: January 7, 2002

SUBJECT: Summary of Printing, Coating, and Dyeing of Fabrics and Other Textiles NESHAP
Basdline Organic HAP Emissions and Emisson Reductions

Basdline organic HAP emissons data.and cal culations of emission reductions for coating and
printing, dyeing, finishing, and dashing operations are presented in the following paragraphs. Though
dyeing and finishing congtitute a subcategory of the printing, coating, and dyeing of fabrics and other
textiles source category, the detailed estimates of basdline HAP emissions and emission reductions are
broken out in the text because the emisson reductions are based on information from separate surveys
of dyeing and finishing facilities. Also atached is atable summarizing the basdline organic HAP
emissions and emission reductions by subcategory.

Coating and Printing Basdine Organic HAP Emissions and Emission Reduction

The basdline organic HAP emissons for coating were derived from 1997 Toxics Release
Inventory (TRI) data. The Standard Industrial Classification (SIC) codes used were as follows:

. 2262 - Finishing Plants, Synthetics
. 2269 - Finishing Plants, NEC
. 2284 - Thread Mills
. 2295 - Coated Fabrics, Not Rubberized
. 2298 - Cordage and Twine
. 3052 - Rubber and Plastics Hose and Belting
. 3069 - Fabricated Rubber Products, Not Elsewhere Classified
Basdine organic HAP emissions for printing were determined from data collected in the origina
ATMI MACT survey 1.

Basdline organic HAP emissions for coating were calculated to be 5537 tons per year and for
printing were caculated to be 34 tons per year, yielding atotal of 5571 tons of organic HAP emissons
per year for the coating and printing subcategory. Of the 5571 tons of organic HAP emissions, 560 tons
were determined to be emitted by area sources that would not be required to reduce organic HAP
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emissons to comply with the NESHAP. Of the 5,011 tons of organic HAP emissons from mgor
sources, 214 tons were reported to be methylene chloride emissions.

Each facility in the coating MACT database ? was examined to determineif it would bein
compliance with the proposed OCE limit or the equivaent emission rate limit based on MACT database
capture and control efficiency data and coatings use data reported in response to the coating ICR.
Smilarly, information collected as described in the memorandum at page 9-1 of this document regarding
coating mgor facilities owned by smdl businesses was evaduated to determine which facilities owned by
small businesses would be required to take measures to reduce HAP emissions to comply with the
proposed emission limits. Emission reductions were calculated for each coating MACT database facility
and each mgjor facility owned by asmall business that was determined to be required to take measures
to reduce emissions to comply with ether the OCE limit or the equivadent emission rate limit. Thetota
emisson reduction for the coating MACT database facilities and mgor facilities owned by small
businesses was calculated to be 62 percent.

Methylene chloride emissions were assumed to be uncontrolled, since methylene chlorideis not
aVOC, and therefore, has not been required to be controlled under existing VOC regulations.
Consequently, the emission reduction caculated for methylene chloride emissions would be 97 percent,
i.e, the proposed OCE limit for existing sources of HAP emissions.

Dyeing Basaline Organic HAP Emissions and Emission Reduction

The basdline organic HAP emissons for dyeing were determined from data collected in the
origind ATMI MACT survey . Basdine organic HAP emissions were calcul ated to be 384 tons per
year.

The emission reduction was caculated from the ATMI survey of dyeing facilities® asthe
reduction from the average HAP content in dyeing materias as purchased for the entire dyeing database
of 12.37 percent to the HAP content in dyeing materias as purchased for the dyeing floor of 1.58
percent, yielding a reduction of 87 percent.

Finishing Basdine Organic HAP Emissions and Emisson Reduction

The basdline organic HAP emissions for finishing were determined from data collected in the
origind ATMI MACT survey . Basdline organic HAP emissions were calculated to be 517 tons per
year.

The emission reduction was caculated from the ATMI survey of finishing fadilities* asthe
reduction from the average HAP content in finishing materials as purchased for the entire finishing
database of 4.9 percent to the HAP content in finishing materias as purchased for the finishing floor of
0.03 percent. For the purpose of estimating the emission reduction, afloor of 1 percent was assumed,
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based on the Occupationa Safety and Hedth Administration (OSHA) Materid Safety Data Sheet
(MSDS) minimum reportable quantity of ingredients. For a non-carcinogen, a mass fraction of less than
1 percent is not quantified further, but reported as< 1. Using the 1 percent floor yields a reduction of
80 percent.

Sashing Basdine Organic HAP Emissions and Emission Reduction

The basdine organic HAP emissions for dashing were determined from data collected in the
origind ATMI MACT survey . Basdline organic HAP emissions for dashing were calculated to be 348
tons per year.

The emission reduction was caculated to be 50 percent, representing a reduction in weight
percent methanol content in PVA size from 2 percent to the dashing floor of 1 percent. The 2 percent
basdine weight percent methanol content in PVA size is based on information provided by ATMI and
presented for review and comment to stakeholdersin aPMACT briefing package.

Table 5-1 summarizes the basdline organic HAP emissions and the emisson reductions for the
coding and printing, dashing, and dyeing and finishing subcategories and for the printing, coating, and
dyeing of fabrics and other textiles source category.
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2. U.S. Environmenta Protection Agency. Fabric Printing, Coating, and Dyeing NESHAP. ICR
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Responses received September 1998 - October 1998.

3. Letter, J. Fleming, ATMI, to G. V. Hdlwig, EPA: OAQPS: CCPG, July 27, 2000. ATMI
MACT Deve opment Support and Data Submission (textile dyeing).

4, Letter, J. Fleming, ATMI, to G. V. Hdlwig, EPA: OAQPS: CCPG, November 2, 2000.
ATMI MACT Devedopment Support (textile finishing).

5. Memorandum and attachments, M. Makin and S. York, RTI to P. Almodévar,
EPA/OAQPS/ESD/CCPG. December 15, 1997. Summary of September 4, 1997 P-MACT
mesting, Attachment 3, p. 6 of 18.



Table5-1. Summary of Printing, Coating, and Dyeing of Fabricsand Other Textiles Source
Category Basdline Organic HAP Emissions and Emission Reductions

Emission Per cent
EmissionsBefore | Emissions After | Reduction Reduction

Subcategory NESHAP (tpy) NESHAP (tpy) (tpy) (%)

Codting and Printing 5571t 2389 3182 572
Dyeing and Finishing 9013 153 748 83*
Sashing 3483 174 174 50°
Source Category 6820 2716 4104 60
Nationwide Total

L TRI datafor 1997 and printing data from Reference 1.
2 Based on estimated emission reduction of 62 percent required for mgjor sources in the coating MACT
database (Reference 2) and major sources owned by small businesses (see memorandum &t page 9-1 of
this document) to comply with the proposed emission limits applied to tota organic HAP emissons from
major sources (with the exception of 214 tons of methylene chloride emissions) calculated for the
coating and printing subcategory. The methylene chloride emissions were assumed to be uncontrolled
and would be reduced 97 percent by the proposed OCE limit.

3 Reference 1.

“ Based on detailed ATMI surveys of dyeing and finishing facilities (References 3 and 4).

5 Reference 5.




MEMORANDUM

TO: Vinson Hellwig, EPA/OAQPSESD/CCPG
FROM: Steve Y ork, Jm Turner and Jeff Coburn, RTI
DATE: January 7, 2002

SUBJECT: Printing, Coating, and Dyeing of Fabrics and Other Textiles NESHAP Nationwide
Energy and Secondary Environmenta Impacts

The purpose of this memorandum is to present estimates of the nationwide energy and
secondary environmental impacts resulting from compliance with the proposed printing, coating, and
dyeing of fabrics and other textiles NESHAP. The energy and secondary environmenta impacts will
result from the ingdlation of new and upgrade of existing add-on contrals by facilitiesin the coating and
printing subcategory. Model plants and the criteria used to choose them are described in the October
12, 2000 memorandum entitled Coating Modd Plants (see page 4-1 of this document). The assgnment
of modd plantsto facilitiesin the coating MACT database for the purpose of estimating impactsis
described in the January 8, 2002 memorandum entitled Printing, Coating, and Dyeing of Fabrics and
Other Textiles Nationwide Compliance Cogts (see page 10-1 of this document). Similarly, the
assignment of model plants to coating mgor facilities owned by smal businessesis described in the
December 20, 2001 memorandum entitled Summary of Evauation of Etimated Compliance Cogts
Incurred by Costing Facilities Owned by Small Businesses (see page 9-1 of this document).

Eneragy | mpacts

Energy requirements for implementation of the compliance options for coating and printing
facilitiesinclude dectricity to collect and treat ventilation air, ectricity to light permanent tota enclosures
and natura gas to provide supplementd fuel for stable operation of oxidizers and to generate the steam
required for carbon regeneration. Table 6-1 presents a summary of increased coating and printing
modd plant and nationwide energy requirements associated with implementation of the compliance
options. It should be noted that no incremental eectricity usage is estimated for the upgrade of cataytic
oxidizer modd plants. Thisisbecausethear flow does not change. Similarly, no incrementa energy
usage is estimated for the upgrade of carbon adsorber Models 3 and Modd 4. For each mode plant,
the increased efficiency comes from the addition of a carbon bed, reducing the cycle time between
carbon bed regenerations, and therefore, reducing the HAP released to the atmosphere from
breskthrough. Thereisno changein air flow or in the amount of steam used for regeneration, whichisa
function of the organic HAP load entering the carbon bed.



Table 6-1. Summary of Coating and Printing Subcategory Mode and
Nationwide Energy | mpacts

Mode Nationwide
incremental total Mode Nationwide
Number eectricity electricity incremental total
of usage, usage, natural gas natural gas
Model plantsa kWh/y kWhly usage, scfly usage, scfly
New Add-on Control Device
Model 1, carbon adsorber 2 8,933 17,866 418,941 837,882
Model 1, catalytic oxidizer 1 11,293 11,293 2,360,755 2,360,755
Model 2, thermal oxidizer 2 28,857 57,714 36,332,289 72,664,578
Model 3, carbon adsorber 4 119,517 478,068 2,714,142 10,856,568
Upgrade of Add-on Control Device
Model 2, catalytic oxidizer 1 0 0 691,592 691,592
Model 3, catalytic oxidizer 2 0 0 1,090,910 2,181,820
Model 3, carbon adsorber 3 0 0 0 0
Model 4, catalytic oxidizer 2 0 0 1,723,795 3,447,590
Mode! 4, carbon adsorber 1 0 0 0 0
New Coating Room (PTE)
Small 14 11,200 156,800 0 0
Medium 13 12,250 159,250
Large 29 12,600 365,400
Total Energy Impacts for Model Plants
Except Methylene Chloride Model Plants 1,246,391 93,040,785
Nationwide Total Energy Impacts Except
Methylene Chloride Energy Impacts® 2,567,565 191,664,017
New Add-on Control System for Methylene
Chloride Emissions ¢
Model 1, carbon adsorber 1 15,742 15,742 418,941 418,941
Model 3, carbon adsorber 1 186,588 186,588 2,714,142 2,714,142
Total Methylene Chloride Control Energy
Impacts 202,330 3,133,083
Nationwide Total Energy | mpacts with
Methylene Chloride Energy I mpacts ¢ 2,769,895 194,797,100

a  Number of model plants assigned to 14 facilities in the coating MACT database and to 12 coating major facilities owned by
small businesses to estimate the incremental energy requirement of achieving the proposed emission limits with add-on
controls.

b Nationwide totals for all plants in the coating and printing industry, except plants with methylene chloride emissions, are
based on factoring the total energy usage for model plants except methylene chloride model plants by the ratio of HAP
emissions estimated for major HAP emission sources in the coating and printing subcategory (minus methylene chloride
emissions) to the HAP emissions reported by facilities in the coating MACT database and major facilities owned by small
businesses (theratio is 2.06).

¢ Includes energy usage of add-on control system and coating room.

4 Sum of nationwide total energy impacts except methylene chloride energy impacts and total methylene chloride control
energy impacts.
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Water Impacts

Nationwide water impacts resulting from implementation of the compliance options are
indgnificant. Facilities adding carbon adsorber systems will require increased cooling water usage for
the condenser used to recover organic HAP from the regenerated carbon and for the spray tower
specified to cool the gas entering the Modd 3 carbon adsorber used to recover methylene chloride. The
cooling water for the condenser does not contact the HAP-laden stream and is assumed to be recycled.
Similarly, only enough cooling water should be used in the spray tower to cool, but not saturate, the gas
entering the Model 3 carbon adsorber, so the cooling water is assumed not to result in wastewater.
Nationwide cooling water usage is estimated to be 70,292,992 gallons per year.

Thereisasmdl increase in water usage for steam to regenerate carbon. The steam used for
regeneration will yield water requiring wastewater treetment. Nationwide total wastewater generation is
estimated to be 3,766,369 gallons per year.

Solid Waste | mpacts

Fadilities usng exiging cataytic oxidizers to comply with the emisson limits probably will be
required to ingal larger volumes of catalysts and to replace the catdysts more frequently than current
replacement cydes to maintain high performance levels, resulting in asmdl increase in solid waste
generation. Similarly, facilities that currently do not operate emission control systems and that ingtall
caaytic oxidizers to comply with the emission limitswill result in an increase in solid waste generation.
Sometimes the spent catalyst will be regenerated by the manufacturer for reuse. Activated carbon used
in carbon adsorbersis returned to the manufacturer at the end of its useful life and converted to other
sdable products. Little solid waste impact is expected from this source.



MEMORANDUM

TO: Vinson Hellwig, EPA/OAQPSESD/CCPG
FROM: Steve York, RTI
DATE: October 12, 2001

SUBJECT: Compliance Codtsfor Coating Modd Plants

The purpose of this memorandum isto present compliance costs for the coating modd plants for
the printing, coating, and dyeing of fabrics and other textiles source category. Modd plant specifications
used in estimating compliance costs are summarized in Table 7-1. Emission control systems needed to
comply include coating rooms (permanent tota enclosures) to capture fugitive HAP emissions from
coating application stations and either oxidizers with 97 percent destruction efficiencies or carbon
adsorbers with 97 percent recovery efficiencies.

PERMANENT TOTAL ENCLOSURE COSTS

Table 7-2 presents asummary of permanent total enclosure (PTE) costs. Asshown in Table 7-
2, PTEs are cogted in three sizes: 8,000 ft3; 13,000 ft; and 18,000 ft3. Floor areas for the three
enclosures are taken as 800 ft2, 875 ft2, and 900 ft2, respectively, based on typica coating application
dation sizesfor the mode plants. To estimate compliance costs for a coating line needing to upgrade
capture efficiency, the costs of asmal PTE are applied to Modd Plants 1 and 2, the costs of a medium
PTE to Modd Plant 3, and the costs of alarge PTE to Modd Plant 4.

Each PTE is assumed to have two swing doors and four windows. Costing on a square-foot
basis plus doors and windows, is taken from Reference 1. The Structure is assumed to be constructed
of sted. Auxiliary coststhat contribute to the purchased equipment cost (PEC) are assumed to add 50
percent to the purchase price. Totd capitd investment (TCI) istaken as 1.6 timesthe PEC. Annua
codts are charged for maintenance ($6/ft? y) and dectricity for lighting (14 KWh/ft? y). Indirect annual
costs are based on typica vaues in the OAQPS Control Cost Manua ? (Manual) , i.e., 60 percent
labor and materials overhead, other indirect costs of 4 percent of TCI, and capital recovery based on 7
percent interest and a 15-year life for the enclosure.

In estimating the cogts of a PTE, it has been assumed that exigting process exhaudt airflow will
be adequate to satisfy the EPA Method 204 criteria and to provide for worker safety and comfort. This
assumption is based on experience cited by several engineering contractors 34 that install PTEs. For
example, Pacific Environmental Services reported that of more than 100 PTE designs completed, none
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has required an increase in the Size of the air pollution control device in order to maintain worker
comfort.

Table 7-1. Modd Plant Specifications Used for Compliance Costing

Model Plant 1 2 3 4

Annud operaing time (hr) 2000 2000 4000 4000
Annud coating time? (hr) 1000 1000 2000 2000
Solids applied annudly (1bs) 13,410 10,775 136,375 285,900
Coating type Rubber Urethane Rubber Urethane
Coating formulation ® :

Weight percent HAP 87 51 81 70

Weight percent solids 13 29 19 24

Weight percent non-HAP VOC 0 20 0 6
Ovens®:

Number 1 1 2 4

Maximum solvent concentration

(% LEL) 25 25 25 25

Solvent capacity (gal/hr) 124 34 40 59

Air flow (ACFM) 2234 8570 8465 14,341

Inlet temperature to control 120¢ 3001 242 228

device (°F)

HAP = hazardous air pollutant, LEL = lower explosive limit.

a

b

Annud coating time is estimated to be 50 percent of annua operating hours.
Solvent-borne rubber coating contains toluene as the solvent: solvent-borne urethane coating

contains dimethyl formamide and toluene in ratio of 35 to 20 by weight as the solvent.

Parameters are given on a per facility bas's, emissions from multiple ovens are routed to one add-on

control device.

Edtimated as 20 °F less than the average exhaust temperature from the oven that was calculated for
the facilities from the coating MACT database in the Size and coating category.
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Table 7-2. Summary of Coating Room Costs

Model Small (8,000 ft3) | Medium (13,000 ft%) | Large (18,000
ft%)

Floor area, ft 2 800 875 900
Cost/ft 2 $ 15 18 20
Cost, $ 12,000 15,313 18,000
Swing doors (2), $ 5,000 5,000 5,000
Windows (4), $ 800 800 800
Sum, $ 17,800 21,113 23,800
Auxiliaries (at 50 %), $ 8,900 10,556 11,900
Purchased equipment cost (PEC), $ 26,700 31,669 35,700
Total capital investment (TCI, 1.6 x PEC), $ 42,720 50,670 57,120
Maintenance (6$/ft 2y), $ly 4,800 5,250 5,400
Maintenance supervision (15 % of maintenance), $/y 720 788 810
Materials (50 % of maintenance labor), $/y 2,400 2,625 2,700
Electricity (lighting, 14 kWh/ft 2y and $.06/kWh), $/y 672 735 756
Direct costs, $ly 8,592 9,398 9,666
Labor/materials overhead (60 % of labor and materials), $/y 4,752 5,198 5,346
Other indirect costs (4 % of TCI), $ly 1,709 2,027 2,285
Capital recovery (7 % interest rate, 15-year life), $/y 4,691 5,564 6,272
Indirect costs, $ly 11,151 12,788 13,903
Total annual costs, TAC, $ly 19,743 22,186 23,569

Note: Costs for enclosure, doors, and windows based on cost factors presented in Reference 1.
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OXIDIZER COST S

For each mode plant, costs are estimated for ingtaling a 97-percent efficient therma or catdytic
oxidizer and for upgrading an exigting cataytic oxidizer from 92 to 97 percent destruction efficiency.
Every thermd incinerator in the coating MACT database © is reported to have a destruction efficiency of
at least 96.3 percent (the average is greater that 98 percent), therefore, upgrade costs are not needed
for thermd oxidizers. Table 7-3 presents a summary of the new oxidizer indalation cods, Table 7-4
presents asummary of the catalytic oxidizer upgrade costs. The costs are estimated based on the
Manua. Costs estimated from the Manua are expected to be within about 30 percent of the cost a
buyer might pay for the equipment being costed. However, much larger deviations can be found if the
input parameters for the mode differ from vaues found in practice.

To edimate incrementa costs of upgrading existing catdytic oxidizers, costs of basdine cataytic
oxidizers are subtracted from the costs of upgraded units. The cost of anew oxidizer system includes
the costs of ductwork, butterfly dampers, fans, motors, and stacks. Costs are estimated and are
summarized in Tables 7-3 and 7-4 in three areas. TCl, total annua cost (TAC), and operation and
maintenance cogts (O&M). The TCI includes purchased equipment costs (incinerator and auxiliary
equipment, instrumentation, sales tax, and freight), direct ingtalation costs (foundation and supports,
handling and erection, dectricd, piping, insulation for duct work, and painting where not included in
auxiliary costs), and indirect ingtdlation costs (engineering, congtruction or field expenses, contractor
fees, sart-up, performance test, and contingencies). The TAC includes indirect annual costs (overhead,
adminigtrative charges, property taxes, insurance, and capita recovery) and direct annua costs (O& M).
The O&M cogts are made up of eectricity, natural gas, operating labor, and maintenance labor and
meaterids.

The Manud is designed o that the user suppliesinformation for avariety of modd parameters.
For oxidizers, some of these parameters are gas flow rate, gas temperatures at the inlet and outlet, HAP
concentration, heats of combustion and heat capacities for the HAPs, and amount of heat recovery for
oxidizers so equipped. Some of the mode parameters come directly from the modd plants, eg., vaues
for gas flow, temperature, annual hours of operation, and quantity of solvent are consistent with each of
the model plants. For other model parameters, assumptions are required, as are explained in the

following paragraphs.

Solvents assumed to be in the oxidizer inlet for Model Plants 2 and 4 are gpproximeately 64
percent N,N-dimethylformamide (DMF) and 36 percent toluene. The solvent assumed to bein the
oxidizer inlet for Modd Plants 1 and 3 istoluene. Hesats of combustion for the two compounds are
taken as 2,161 Btu/scf for DMF and 4,522 Btuw/scf for toluene. Auxiliary fue is assumed to be natural
gas with a heat of combustion of 21,502 Btw/lb. Temperature dependent chemica property data (e.g.,
vapor pressures and hest capacities) were estimated from correlations and data presented in Perry's
Chemica Engineers Handbook, 7th Edition.



Table 7-3. Summary of New Oxidizer Costsfor Coating Mode Plants

Total
capital Total
investment, [ annual O&M
Model Plant $ cost, $ly | cost, $ly

Model 1, thermal 4345620 130,972 58,469
Model 1, catalytic 300,140 90,888 23,361
Model 2, thermal 576,551 241,585 147,663
Model 2, catalytic 544,819 149,905 41,706
Model 3, thermal 588,505 303,215 199,946
Model 3, catalytic 569,135 204,066 84,371
Model 4, thermal 699,230 348,546 228,601
Model 4, catalvtic 790.010 291,709 128.399

Assumptions; Units operate at 1,420 °F (thermal) or 1,200 °F (catalytic), have
70 % heat recovery and have aretrofit factor of 1.4.

Efficiency is 97 percent for all oxidizers, which requires 1.5 x operating labor
cost and double the maintenance of existing units.

For al cases, costs include ductwork, dampers, fan, motor, and stack.
All costsarein 1997 $.

Total capital investment is annualized at 7 percent interest for 15 years.
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Table 7-4. Summary of Catalytic Oxidizer Upgrade Costsfor Coating Modd Plants

Total Annua O&M cost
capital Total Capital cost | cost above above
investment, annua Oo&M above baselineg, basdling,
Model $ cost, $ly | cost, $ly | basding $ $ly $ly
Basdline
Model 1, catalytic 219,908, 64,913 17682,
Model 2, catalytic 397,790 112,214 36,028
Model 3, catalytic 413,629 152,020 69,175
Model 4, catalytic 560,341 216,723 106,007
Assumptions. Basdline units are catalytic oxidizers operating at 830 °F.
Efficiency is 91 percent. Heat recovery is50 % and retrofit factor is 1.2.
Upgrade of Baseline Unit
Model 1, catalytic 293,755 90,136 23,600 73,847 25,222 5,918
Model 2, catalytic 528,757 148,516 43,233 130,967 36,302 7,205
Model 3, catalytic 549,665 199,933 84,045 136,036 47,914 14,870
Model 4, catalytic 742,659 275,369 128,399 182,319 58,646 22,392

Assumptions; Upgraded units operate at 1,200 °F, have 70 % heat recovery and have aretrofit factor of 1.4.

Efficiency is 97 percent for upgraded oxidizers, which requires 1.5 x operating labor cost and double the maintenance

of existing units.

Baseline and Upgrade Assumptions: Costs exclude ductwork, dampers, fan, motor, and stack.

All costsarein 1997 $.

Total capital investment isannualized at 7 percent interest for 15 years.
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For basdline cataytic oxidizers, oxidizer efficiency is assumed to be 91 percent and outlet
temperature is assumed to be 830 °F, based on information in the coating MACT database reported by
fecilities with catalytic oxidizers. Heat recovery is assumed to be 50 percent. Retrofit costs are
assumed to add 20 percent to the TCI.

Codgts for upgraded and new oxidizers are based on an efficiency of 97 percent for al units.
Outlet temperatures are assumed to be 1,420 °F and 1,200 °F for thermal and catalytic units,
respectively. Heat recovery is assumed to be 70 percent. Retrofit costs are assumed to add 40 percent
to the TCI, and the need for operating and maintaining the oxidizer system a congtant high efficiency is
assumed to require an additiona 50 percent in operating labor and double the maintenance labor and
maintenance materias of existing units.

For al cases representing the upgrade of an existing control system, costs exclude ductwork,
butterfly dampers, fans, motors, and stacks. For al cases representing the ingtdlation of a control
system in afacility with no existing controls, these auixiliaries are costed using Chapter 10 of the Manud
for ductwork, dampers, and stack. Information in Chapter 4.12 of the Handbook - Control
Technologies for Hazardous Air Pollutants * is used for costing fans and motors and aso for sizing
ductwork. Ductwork isassumed to be cold-rolled, spira-wound sted with three inches of insulation.
Labor cogts are derived from tables provided by the Bureau of Labor Statistics @t its Internet website
(http:/Mmww.bls.gov/homehtm). All costs are in 1997 dollars.

The Manud provides equipment sizing equations based on smplifying assumptions. The
equations can be dtered if the underlying assumptions are changed. One such change is the assumed
system heat loss. Because the waste-gas streams entering the oxidizers are at relatively high
temperatures, heat losses are assumed to be from 35 to 55 percent, depending on inlet temperature
assigned to the modd plant being costed. For casesin which the mode predicts auxiliary gas
consumption to be less than five percent of total gas, additiond auxiliary gasis provided for flame
Sabilization.

CARBON ADSORBER COSTS

For each modd plant, costs are etimated for ingtaling a 97-percent efficient carbon adsorber
and for upgrading an existing carbon adsorber from 93 to 97 percent destruction efficiency. Table 7-5
presents asummary of the new adsorber ingtdlation costs; Table 7-6 presents a summary of the
adsorber upgrade costs. The costs are estimated based on the Manual &.

The cost of anew carbon adsorber system includes the costs of carbon, adsorbers, condensers,
fan, motor, stack, and 25 feet of ductwork and damper per carbon bed (1 bed for Model Plant No. 1, 2
beds for Model Plant No. 2, and 3 beds for Modd Plant Nos. 3 and 4). Adsorption systems were
designed to accommodate 8 hours of exhaust at the average projected vent stream concentration over
the operating time of the unit. This assumes relatively uniform gpplication quantities for any given

7-8



operating day.
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Table 7-5. Summary of New Carbon Adsorber Costsfor
Coating Moddl Plants
Model

Pant TAC w/credits, TACw/o credits, O&M wicredits, O&M w/o credits,
No. TCl, $ Piyr $iyr $iyr Hlyr

1 104,183 31,068 39,773 16,929 25,634

2 223,521 58,135 60,694 27,662 30,221

3 501,693 87,350 143,163 22,409 78,222

4 1,158,663 195,757 283,576 51,487 139,306

Assumptions. TCI includes aretrofit factor of 1.2, remova efficiency is 97 percent for al adsorbers,
recovery credits assume avalue of $0.10/Ib of HAP recovered, al costsarein 1997 $, and TCl is
annualized at 7 percent interest for 10 years.

Table 7-6. Summary of Carbon Adsorber Upgrade Costs for
Coating M odel Plants
Model

Plant TCl, TAC, 0&M,

No. $ $iyr $iyr
1 50,347 9,633 2,781
2 102,822 19,191 5,166
3 159,504 30,492 9,748
4 218,447 42523 15,184

Assumptions. TCI includes aretrofit factor of 1.2, remova efficiency is 97 percent for al adsorbers,
recovery credits are not calculated for the small amount of additional recovered HAP resulting from the
increase in efficiency from 93 to 97 percent, al cogtsarein 1997 $,TCl isannudized a 7 percent
interest for 10 years, and upgrade systems are based on adding one additiona carbon bed to the
adsorber system (one bed haf the size of the origind for Modd Plant No. 1; one origindly-sized bed for
Model Plant Nos 2, 3, and 4).
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The costs of the upgraded systems are based on the following assumptions. For Modd Plant 1,
a carbon bed one haf the size of the origina (approximately 90% efficient) bed was added in seriesto
the system to estimate the upgrade costs of the small mode plant. For dl other mode plants, one
additiona (origindly sized) carbon bed was added to upgrade the system.

Costs are estimated and are summarized in Tables 7-5 and 7-6 in three areas. TCI, TAC, and
operation and maintenance costs (O&M). The TCI includes purchased equipment costs (adsorber and
auxiliary equipment, instrumentation, sestax, and freight), direct ingtalation cogts (foundation and
supports, handling and erection, eectrica, piping, insulation for duct work, and painting where not
included in auxiliary costs), and indirect ingtalation costs (engineering, congtruction or field expenses,
contractor fees, start-up, performance test, and contingencies). The TAC includes indirect annua costs
(overhead, adminigtrative charges, property taxes, insurance, and capital recovery) and direct annua
costs (O&M). The O&M costs are made up of eectricity, steam, cooling water, carbon replacement,
operating labor, and maintenance labor and

materiads.

The Manud is desgned o that the user suppliesinformation for avariety of mode parameters.
For adsorbers, some of these parameters are gas flow rate, inlet gas temperatures, HAP concentration,
and adsorption coefficients for the HAPs. Some of the mode parameters come directly from the model
plants, eg., vaues for gas flow, temperature, annuad hours of operation, and quantity of solvent are
consistent with each of the model plants. For other model parameters, assumptions are required, as are
explained in the following paragraphs.

Solvents assumed to be in the adsorber inlet for Modd Plants 2 and 4 are gpproximately 64
percent DMF and 36 percent toluene. The solvent assumed to be in the adsorber inlet for Modd Plants
1 and 3istoluene. The equilibrium adsorptive capacity of carbon is dependent on the specific
congtituent and the operating temperature and concentrations. The Calgon fifth-order polynomial
equation presented in the Manua was used to estimate the equilibrium adsorptive capacity of carbon for
both toluene and DMF based on inlet conditions. The equilibrium adsorptive capacities were o
caculated at the adsorber outlet concentration (based on 97 percent removal) to assess the phenomena
of "talling” and whether or not the working capacity assumption (i.e., being equd to 50 percent of the
equilibrium adsorptive capacity) was sufficient to achieve the desired removd efficiency.

For Modd Plant No. 2, the exhaust stream concentration istoo high for effective carbon
adsorption. Consequently, the exhaust stream was cooled to 212 °F prior to the carbon adsorption
system. This cooling was assumed to be accomplished by radiant cooling. The cost of radiant cooling
ductwork was estimated as 100 ft of norma duct work. An additional 1 inch of water pressure drop
was added to the system'’s pressure drop to account for the energy required to pull the exhaust stream
through the additiond radiant cooling ductwork. The actud flow rate to mode plant 1 at 212 °Fis
7,575 acfm.
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For the toluene only systems, the 50 percent working capacity appeared sufficient for Model
Plant 1, but the cal culated working capacity for Model Plant 3 was reduced by an additiona factor of
1.2 based on the low equilibrium adsorptive capacity at the design outlet toluene concentration. The
total carbon amounts required for the toluene/DMF systems (Model Plants 2 and 4) were calculated by
assessing the amount of carbon needed for each chemical independently and adding the 2 quantities
together. Because of the low equilibrium adsorptive capacities at the design outlet concentrations,
adjustments to the 50 percent working capacity assumptions were made. The working capacity for
ng the amount of carbon required for toluene adsorption was reduced by an additiond factor of
1.25 and the working capacity for assessing the amount of carbon required for DMF adsorption was
reduced by afactor of 2 for both Modd Plants 2 and 4.

Retrofit costs were assumed to add 20 percent to the TCI. For new carbon adsorbers, total
annua cogts were calculated with and without arecovery credit; to caculate the recovery credit avaue
of $.10/Ib was assumed for the recovered HAP. Recovery credits were not calculated for the upgrade
costs because the additional amount of HAP recovered by increasing the recovery efficiency from 93 to
97 percent isavery smal quantity.

METHYLENE CHLORIDE CONTROL COSTS

During the MACT floor data collection effort, information was collected from two fecilities that
emit methylene chloride. Because the cost of controlling methylene chloride emissons will be grester
than the cost of controlling other organic HAP emissions, additiond cost andysis has been done for this
gpecific case. The mode s with methylene chloride emissions assume the coating with methylene chloride
isasingle-solvent coating. Modd Plants 1 and 3, with methylene chloride as the coating HAP rather
than toluene, were used as the basis for estimating the costs of ingtaling, operating and maintaining add-
on control systems for methylene chloride emissions.

For each mode plant, costs are estimated for ingtalling a 97-percent efficient thermal or catdytic
oxidizer and a 97-percent efficient carbon adsorber. Since methylene chloride has a higher LEL than the
organic HAP specified for compliance cogting, the air flow for Model Plant 1 was reduced to 250 acfm
at 120 °F. No adjustment was needed to the Model Plant 3 flow rate. As has been described in
previous sections of this memorandum, TCI, TAC, and O&M costs were estimated, using the Manud.

The cogts for controlling methylene chloride emissions with oxidizers includes the cogts of a post-
oxidation scrubber system needed to remove the hydrogen chloride gas and neutrdize the scrubber
water and additiona costs of the auxiliaries (ductwork, butterfly dampers, fans and stacks) which must
be constructed of materias able to withstand the corrosive acid gas. Also, the heet of combustion of
methylene chloride is only 662 BTU/scf, consderably lower than the heat of combustion of toluene or
DMF, therefore, more auxiliary fuel will be required.

With respect to the carbon adsorber cogts, carbon’ s adsorptive capacity for methylene chloride
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at the 242 °F inlet temperature specified for Mode 3 is very low, necessitating the ingtdlation of a spray
tower to cool the gas. In addition, because of carbon’s low adsorptive capacities at the target outlet
concentration, aworking capacity of one-third the working capacity of the inlet was used instead of the
one-half that was used in costing carbon systems to control organic HAP emissions.

Table 7-7 presents the summary of oxidizer costs and Table 7-8 presents the summary of
carbon adsorber costs for controlling methylene chloride emissons. For Modd 1, theincreasein TCI
associated with controlling methylene chloride emissions ranges from around 21 percent for therma
oxidation up to 61 percent for carbon adsorption and the increase in TAC ranges from dmost 20
percent for therma oxidation up to dmost 38 percent for carbon adsorption. For Modd 3, the increase
in TCI asociated with controlling methylene chloride emissions ranges from approximately 30 percent
for carbon adsorption up to 38 percent for cataytic oxidation and the increase in TAC ranges from over
20 percent for therma oxidation to more than 59 percent for carbon adsorption.

Table 7-7. Summary of New Oxidizer Costsfor Control of M ethylene Chloride Emissions

Total capital Total annual cost, Oo&M
Model Plant investment, $ Sy cost, $ly
Modd 1, thermal 525,552 156,699 66,602
Model 1, catalytic 387,495 116,226 31,474
Modéd 3, thermal 805,600 365,223 221,135
Model 3, catalvtic 785,529 265,985 105,448

Assumptions; Units operate at 1,420 °F (thermal) or 1,200 °F (catalytic), have
70 % heat recovery and have a retrofit factor of 1.4. Efficiency is 97 percent
for al oxidizers, which requires 1.5 x operating labor cost and double the
maintenance of existing units. For al cases, costs include ductwork,
dampers, fan, motor, and stack. All costs are in 1997 $. Tota capita
investment is annualized at 7 percent interest for 15 years.

Table 7-8. Summary of New Carbon Adsorber Costs
for Control of Methylene Chloride Emissions
Model
Plant No. TAC w/credits, TAC w/o credits, $/yr 0O&M wi/credits, O&M wi/o credits, $/yr
ICL$ $/vr $/vr
1 167,848 42,734 51,439 20,051 28,756
3 650.061 139,032 194,846 43.956 99,769

Assumptions: TCI includes aretrofit factor of 1.2, removal efficiency is 97 percent for all adsorbers, recovery credits
assume avalue of $0.10/Ib of HAP recovered, all costsarein 1997 $, and TCl isannualized at 7 percent interest for 10
years.
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MEMORANDUM

From: Steve York, Research Triangle Inditute

To: Printing, Coating, and Dyeing of Fabrics and Other Textiles File

Subject: Incremental Cost of Non-Formal dehyde Permanent Press Finish Versus Permanent
Press Finish with Formadehyde

Date: August 1, 2001

Information was collected from three sources: (1) Cotton Incorporated, (2) BF Goodrich Textile
Performance Chemicals, and (3) Vulcan Performance Chemicals. Cotton Incorporated is aresearch
and marketing company representing cotton producers and importers. BF Goodrich Textile
Performance Chemicas and Vulcan Performance Chemicals supply specidty chemicdsto the textile
industry, including non-formaldehyde or very low formadehyde permanent pressresins. Information
used in estimating incrementa cogtsis summarized in the following paragraphs and the contact
summaries for each information source are attached to this memorandum.

Mr. John Turner of Cotton Incorporated stated that finishing with a formal dehyde-containing resin costs
from 5 to 15 cents per pound of finished fabric. According to Bill Rarick of Cotton Incorporated and
Mr. Turner, the cost of the cross-linking agent runs between 50 and 65 cents per pound and there is
additiond cogt for chemicd auxiliaries. Mr. Turner stated that BTCA is not commercidly available, but
he knows of a manufacturer that will supply BTCA for $2.50 per pound for aminimum order of 1 million
pounds. For smaller quantities, the cost is $13 per pound. Mr. Turner dso stated that resins without
formadehyde do not cross link aswell as resins with formaldehyde.

Ms. Jennifer Grabowski of BF Goodrich Textile Performance Chemicas provided information about
two permanent press resins, one that contains less than 1 percent formal dehyde and the second that
contains less than 100 ppm forma dehyde (below M SDS reportable quantities). The cost of each
depends on the quantity ordered and for the less than 1 percent formadehyde resin ranges from $1.06
per pound for an order of 1 to 3 drums down to $0.79 per pound for an order of 50 to 80 drums. The
less than 100 ppm forma dehyde resin costs 3 cents per pound more than the 1 percent formaldehyde
resin at each Szerange.

Mr. Jarry Setzer of Vulcan Performance Chemicds provided information regarding the cost of anon-
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formadehyde cross-link system Vulcan has developed and is marketing at a cost of $1.38 per pound for
the resin and $0.78 per pound for the catalyst. Mr. Setzer claimed that the VVulcan Performance
Chemicas non-forma dehyde cross-link system yields comparable results to a formadehyde cross-link
system, when cured at the proper temperature, and additionaly has less adverse effect on the strength of
the fabric than formadehyde cross-link systems. Mr. Setzer has estimated the cost of one pair of twill
pants would be about $0.40 to 0.45 more expensve than apair of twill pants finished with a

formal dehyde-containing permanent pressresin.

The table below presents estimates of the increased cost (the cost increment above the basdline finishing
cost of 10 cents per pound of finished fabric, the midpoint of the range of 5 to 15 cents per pound of
finished fabric cited by Mr. Turner of Cotton Incorporated) of a pound of finished fabric resulting from
using a non-formadehyde or compliant resin instead of a common low-forma dehyde DMDHEU
permanent press resin.

To estimate the increased cog, it was necessary to make certain assumptions. Information from Cotton
Incorporated regarding the cost of finishing with a formaldehyde-containing resin (i.e., 10 cents per
pound of finished fabric) was assumed to be the basdine cost for permanent pressfinishing. The
increased cogt of finishing with compliant materids was assumed to be only a function of the incrementa
cost inresnsand catalysts; i.e., the cost of auxiliary chemicas was assumed to be the same for

formal dehyde and non-formal dehyde systems. In addition, the basdline cost of forma dehyde-containing
resin was assumed to be 57.5 cents, the midpoint of the range of 50 to 65 cents cited by Mr. Rarick and
Mr. Turner for the forma dehyde-containing cross-linking agent.

Cogt of Non-
Cost of Formadehyde- Formaldehyde or Increased Finishing
Containing Resin Compliant Resin Cost
Information Source ® (b of resin) (¥b of resin) (¥b of finished fabric)

Cotton Incorporated 0.58 25 0.33
Vulcan Performance NA 1.38 0.18
Chemicds +$ 0.26/1b catdyst
BF Goodrich NA 0.82 0.04
Textile Performance
Chemicds

a Attachment 1 isthe Cotton Incorporated contact report, Attachment 2 isthe Vulcan
Performance Chemical's contact report, and Attachment 3 is the BF Goodrich Textile
Performance Chemicals contact report.

NA = Not applicable.

As can be seen in the table, the incremental cost of finishing with a non-formaldehyde or compliant resin
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is estimated to range from 4 cents per pound of finished fabric up to 33 cents per pound of finished
fabric. Regarding the high end of thisrange, it should be noted that the BTCA non-formadehyde finish
that the non-formaldehyde resin costs from Cotton Incorporated is based on is not currently in
commercia production. The estimated incrementa cost of 33 cents per pound that is presented is based
on the price per pound of an order for at least one million pounds. Thisis probably representative of the
incremental cost that would beincurred if BTCA were in commercia production.



ATTACHMENT 1
CONTACT REPORT

From: Steve Y ork (919-990-8629 ), Research Triangle Ingtitute project lead for the Printing, Coating,and
Dyeing of Fabrics and Other Textiles NESHAP

Date of Contact: March 8, 2001
Contact: Bill Rarick and John Turner

Company/Agency : Cotton Incorporated
Teephone Number: (919) 678-2220, Bill Rarick 678-2416, John Turner 678-2455

L ocation: Raegh, North Carolina

CONTACT SUMMARY:

Mr. Rarick was contacted by telephone to solicit informationregarding the cost of permanent pressresins
containing formaldehyde versus the cost of permanent press resins without formaldehyde. Mr. Rarick
offered that for acommon low forma dehyde DMDHEU permanent press resin the cost runs about 60 to
65 cents per pound. This could be contrasted with BTCA, anon-formadehydefinish that is currently not
in commercia production and is of limited availability. Mr. Rarick stated that prices of BTCA range from
possibly aslow as $2 up to $6 per pound. Mr. Rarick dso offered that asarule of thumb, the chemica cost
can be multiplied by afactor ranging from7 to 20 to estimate the affect onthe retail price of a product, such
asapair of pants made from the finished fabric. Regarding trying to set generd limits on HAP content in
finish materias, Mr. Rarick commented that finish chemidry and the amount used is very complex,
depending on the desired properties and the substrate being finished, e.g., adurable press finish might be
used on a knit fabric to provide dimensond stability. Mr. Rarick transferred me to John Turner for more
information on the costs of permanent pressfinishes.

Mr. Turner stated that finishing with a formadehyde-containing resin costs from 5 to 15 cents per pound
of finished fabric. The cost of the cross-linking agent runs between 50 and 60 cents per pound and there
is additiona cost for chemicd auxiliaries. In response to my question regarding BTCA, Mr. Turner
responded that BT CA isnot commercidly available, but he knows of amanufacturer that will supply BTCA
for $2.50 per pound for a minimum order of 1 million pounds. For smadler quantities, the cost is $13 per
pound. Mr. Turner also stated that resns without formal dehyde do not crosslink aswell as formadehyde.
Mr. Turner mentioned there are a number of polycyclic acids without formadehyde that can be used for
durable pressfinishes e.g., dtric acid, though ditric acid hasatendency to yellowand is not durable to home
laundering. Mr. Turner suggested that | call David Shank of V ulcan Performance Chemicdsin Columbus,
GA for cost information about the company’s polycyclic acid polymer for durable press.
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ATTACHMENT 2
CONTACT REPORT

From: Steve Y ork (919-990-8629 ), Research Triangle Ingtitute project lead for the Printing, Coating, and
Dyeing of Fabrics and Other Textiles NESHAP

Date of Contact: March 12, 2001
Contact: Jennifer Grabowski

Company/Agency : BF Goodrich Textile Performance Chemicas
Teephone Number: (704) 399-0216

L ocation: Charlotte, NC

CONTACT SUMMARY:

Ms.Grabowski was contacted by telephone to solicit information regarding the cost of permanent press
resns containing formadehyde versus the cost of permanent press resns without formadehyde. Ms.
Grabowski returned the cal and provided information about two 40 percent glyoxa products, i.e,
Freechem 40D and Freechem 40 DL. Freechem 40D contains less than 1 percent formadehyde while
Freechem 40DL is BF Goodrich's low-formadehyde product and contains less than 100 ppm
formaldehyde. Thecost of each depends onthe quantity ordered and for Freechem 40D rangesfrom $1.06
per pound for an order of 1 to 3 drums down to $0.79 per pound for an order of 50 to 80 drums.
Freechem 40DL costs 3 cents per pound more than Freechem 40 D at each size range.



ATTACHMENT 3
CONTACT REPORT

From: Steve Y ork (919-990-8629 ), Research Triangle Ingtitute project lead for the Printing, Coating, and
Dyeing of Fabrics and Other Textiles NESHAP

Date of Contact: March 22, 2001
Contact: Jerry Setzer

Company/Agency : Vulcan Performance Chemicas
Teephone Number: (706) 576-6403

L ocation: Columbus, Georgia

CONTACT SUMMARY:

Mr. Setzer was contacted by telephone to solicit information regarding the cost of permanent press resins
containing formadehyde versus the cost of permanent press resins without formadehyde. Mr. Setzer

offered that for anon-forma dehyde cross-link systemdeveloped and marketed by Vulcan, the cost of the
resin is $1.38 per pound and the cost of the catalyst is $.78 per pound. Theresin and catalyst are added

toafinishingformulationat a3to 1 ratio. A typica formulation dso contains aslicone softener ($1.65/1b),

a wetting agent ($.36/1b) and a lubricant ($.44/1b), but these would also probably be included in a
formaldehyde cross-link system. Based on typica usage quantities, Mr. Setzer hasestimated that the cost

of one pair of twill pants finished with the non-forma dehyde cross-link system would be about $.40 - .45
more expengve than apair of twill pants finished with a formal dehyde-containing permanent press finish.

Mr. Setzer clamed that the Vulcan Performance Chemicds non-formadehyde cross-link system yields
comparable resultsto aformadehydecross-link system, whencured at the proper temperature. The system
wasfirgt tested by severd textile companies in 1998 and seemed to be producing erratic results. Vulcan
measured the curetemperatures and found that the fabric should reach atemperature of 170 °F inthe curing
process for optima results. In addition to yielding comparable results to forma dehyde cross-link systems,
the cross-link materia used inVulcan's system has less adverse affect on the strengthof the finished fabric.

Mr. Setzer stated that, to date, no U.S. textile company is using the Vulcan non-forma dehyde cross-link
sysem. The U.S. market is driven by large customers such asLL Beane and thereis resistance to change
for fear of loang acustomer. The Vulcan non-formadehyde cross-link system is being used successfully
by one textile manufacturing company in Europe.



MEMORANDUM

TO: Vinson Hellwig, EPA/OAQPSESD/CCPG
FROM: Steve York and Alton Peters, RTI
DATE: December 20, 2001

SUBJECT: Summary of Evauation of Edimated Compliance Costs Incurred by Coating Facilities
Owned by Small Businesses

The approach followed to estimate the compliance cogts that will be incurred by coating facilities
subject to the printing, coating, and dyeing of fabrics and other textiles NESHAP that are owned by small
businesses is presented in the following paragraphs. The approach consisted of the following three steps:
(2) identify the mgor facilities with coating operations that are owned by small businesses, (2) collect
information needed to estimate compliance costs, and (3) estimate compliance cods.

Identify Major Facilitieswith Coating Oper ations Owned by Small Businesses

A ligt of mgor facilities with coeting operations was developed using information from the coating
MACT database * and 1997 HAP emissons datafromthe Toxics Release Inventory (TRI) database. The
year 1997 was chosen because it is the base year for the coating MACT database.  The coating MACT
database hasinformationonthe fadility Title V dassficationfor HAP (area/minor, synthetic minor, or mgor
source). For facilitiesfrom the TRI database, we assumed that if reported emissonswere lessthan 10 tons
per year (TPY) of any one HAP or 25 TPY of total HAP, then the fadility is an area source or synthetic
minor and is ot subject to the control requirements of the NESHAP. In order to verify mgor source status,
yearslater than1997 were checked, and the facility was considered amgor source ifemissons were 10/25
tons per year or greater for any of those years.

A lig of coating fadilities owned by smdl businesses (i.e, businesses with fewer than 1,000
employees) was provided by the Innovative Strategies and Economics Group (ISEG). Thislist was used
to identify the mgor facilities with coating operations owned by smdl businesses. Table 9-1 presents the
ligt of the 25 coating facilities owned by small businesses.

Collect Information Needed to Estimate Compliance Costs

A key factor inestimating the compliance cost that will be incurred by afadilityiswhether the facility
currently operates add-on emisson controls. Thefirgt information we collected to help determine current
compliance gatus wasthe VV OC atainment status of the county inwhicheachof thesmdl fadilitiesis|ocated.
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Table 9-1. Coating Facilities Owned by Small Businesses

Total HAP Sales
Facility Name City State County Emissions (TPY) ($million)
Amerbelle Corp. Vernon Connecticut Tolland 26.3 26
Athol Corp. Butner North Carolina Granville 269.3 47
Bando Mfg. of Americalnc. Bowling Green Kentucky Warren 56.6
Bradford Industries Inc. Lowell Massachusetts Middlesex 59.3
Brownell & Co. Inc. Moodus Connecticut Middlesex 46.5 7.5
Delatex Processing Corp. Clifton New Jersey Passaic 12.9 0.75
Duraco, Inc. Chicago Illinois Cook 47.8 27.5
Duro Industries Inc. Fall River Massachusetts Bristol 42 199
Eddington Thread Mfg. Co. Worcester Massachusetts Worcester 19.2 5
Excello Fabric Finishers Inc. Coshocton Ohio Coshocton 191.6 3.75
Fil-Tec, Inc. Cavetown Maryland Washington 46.3 14
Genera Clothing Co. Inc. Smyrna Delaware Kent 11.5 7.5
Haartz Corp. Acton Massachusetts Middlesex 12.8 100
Holliston Mills Inc. Church Hill Tennessee Hawkins 553 21.2
Hub Fabric Leather Co. Inc. Everett Massachusetts Middlesex 84.7 4.7
J. Charles Saunders Co. Inc. Gastonia North Carolina Gaston 17.6 15
Kenyon Ind. Inc. Kenyon Rhode Island Washington 123 115.3
QOuimet Corp. Nashville Tennessee Davidson 25.4 15
Par Products Wylie Texas Collin 53.4 1.75
Penn Racquet Sports Phoenix Arizona Maricopa 73 75
Robin Industries Inc. Cleveland Ohio Cayahoga 11.6 15
Seaman Corp. Bristol Tennessee Sullivan 17 68
Schneller Kent Ohio Portage 28.9 28.3
Textileather Corp. Toledo Ohio Lucas 396 12.9
Textile Tapes Corp. Gonic New Hampshire Strafford 31.2 1.75
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Most of the designations were taken from the website http://www.epa.gov/oar/oagps/greenbk/oncs.htm.
Also, designations for counties in some gtates (e.g., Ohio) were taken from 40 CFR Part 81.

Three of the fadilitiesowned by smal businessesare |ocated in severe non-atanment areas. These
facilities are Delatex Processing Corporation, Duraco Incorporated, and Genera Clothing Company
Incorporated. For each of thesefacilities, we assumed that the SIPRACT requirementswould beimposed
and efficient controls would bein place, and therefore, no upgrade of add-on controls will be required.

For the remaining facilitiesin Table 9-1, we used available data in the coating MACT database *
or ATMI MACT database 2 and information obtained through telephone contacts of state and local
permitting authorities and the facilitiesto determine applicability of the printing, coating, and dyeingof fabrics
and other textilesNESHAP, current Title V' permit Satus and level of HAP emission control. Thefallowing
paragraphs summearize information collected for each facility that served as the bass for the estimates of
compliance costs.

Amerbédle Corporation. Informationin Reference 2 indicatesthat two coating linesaretied into atherma
oxidizer with less than 97 percent overdl control efficiency (OCE). RACT compliant coatings are used.

Athal Corporation. Information in Reference 1 indicates that the HAP emissions reported by Athol are
from finishing machines that are subject to the Printing and Publishing NESHAP. A control device was
planned by 1999 to comply with the Printing and Publishing NESHAP.

Bando M anufacturing of America, Inc. Information in Reference 1 indicates that thereare no emission
control devices used by thisfadility. However, drying isnot donein ovens, therefore, the coating operations
do not meet the gpplicability criteria of the Printing, Coating, and Dyeing of Fabrics and Other Textiles
NESHAP to be proposed.

Bradford Industries, Inc. Information in Reference 1 indicates HAP emissions are controlled by a
regenerative therma oxidizer with an OCE greeter than 97 percent.

Brownell & Company, Inc. The information in this paragraph was collected in a telephone contact on
December 6, 2001 between Steve Y ork, RTI and NicholasVasile, Brownell & Co., telephone (860) 873-
8625. Brownell wasfoundedin1846 and is currently the only mill of 10 to 12 that formerly operated that
isdll operating inMoodus, Connecticut. Thefacility operates 10 twine, net, and rope (cord) treating tables.
The cord is fed fromcreels through dip tanksfor coating (plasticizer-based formulations) and then is pulled
verticaly through a lighted attic where flash off takes place and is then rewound. There are no emisson
controls. The facility has a permit limit of 50 TPY VOC and a 5 Ib/hr limit on highly photochemically
reactive compounds and 40 Ib/hr on other VOC. To comply withthe 5 l/hr limit, jobs with coatings with
highly photochemicaly reactive components are run at a dow production rate, e.g., ajob that would take
1 hour isrun & arate that will take 8 hours.




Since drying is not done in ovens, the coating operations do not meet the gpplicability criteria of the
NESHAP to be proposed.

Duro Industries, Inc. The following information was collected in a telephone contact on December 6,
2001 between Vinson Hellwig, EPA/CCPG and Bill Bailey, Environmental Manager, Duro Industries,
telephone (508) 675-0101, x1603. Mr. Bailey stated that the fabric coating operations that emit HAP are
controlled by a therma oxidizer and the OCE is 94 %. He further stated that they have agueous coating
lineswithno HAPs (that can be averaged withthe controlled lines). Mr. Baily dso stated that they perform
printing, the print past ishighsolidsbut low HAP, and the paste diluent is anon-HAP materiad. Thiswould
dlow averaging of the print paste into the overdl compliance determination. Mr. Bailey was very familiar
with the MACT development process, he was a stakeholder on a prior MACT, and he was aware of the
printing, coeting, and dyeing of fabrics and other textiles NESHAP. He was not certain at this time that
Duro could meset the 0.12 Ib HAP/Ib solids limit, but it is possble. On the issue of recordkesping, he
anticipated no increased costs over his Title V permit recordkeeping requirements to meet the NESHAP
MRR requirements. Duro’sTitle V permit encompassesdl the recordkeeping that will be in the NESHAP
monitoring, reporting and recordkeeping requirements.

Eddington Thread Manufacturing Company. The following information was collected in a telephone
contact on December 5, 2001 between Vinson Hdlwig, EPA/CCPG and Dana Nickel, Massachusetts
DEP, Centra Region, telephone (508) 767-2772. Ms. Nickel stated that Edington hasrestricted emissions
of methanol from thread coating/bonding. They operate and oxidizer with an OCE of 90 to 95 percent.
They were subject to a State BACT that was more stringent than RACT.

Excello Fabric Finishers, Inc. The following information was collected in a telephone contact on
December 4, 2001 between Steve Y ork, RTI and Kay Gilmer, Ohio EPA, Southeast Region,

Tdephone (740) 380-5257. Excdlo usesVOC compliant coatingsand hasno add-on controls. Thefacility
operates 1 coating line which coats canvas for tents. Excello has not been able to reformulate to reduce
HAP and maintain product specifications. HAP emissons for the past 3 years(RY 2000 are preiminary
data) are asfollow:

Totd Air Rdease (Ibs)
Chemica RY 1998 RY 1999 RY 2000
MEK 39,675 21,026 22,226
Toluene 222,709 190,962 176,634

Fil-Tech, Inc. Thefollowinginformationwascollected inaDecember 5, 2001 fax transmittal from Laramie
Danid, Maryland Air Qudity Compliance Program, Air and Radiation Management Adminigtration
(ARMA) to Alton Peters, RTI, in response to a telephone contact on December 4, 2001 between Alton
Peters, RTI and Bill Reamy, Maryland Department of the Environment, telephone (410) 631-3504. Fil-Tec
is Title V but does not have a Part 70 permit to operate. They will have to submit a Part 71 PTO
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application. Three bonder/coaters exhaust to athermal oxidizer. Destruction efficiency = 98% @ 1150
°F per an8/97 stack test. Captureefficiency =98.2% (also 8/97 test). OCE =96.2%. Productscurrently
manufactured include polyester and nomex threads, glass insulation wrap, fiberglass wicks, and fiberglass
yarn. Former products include climbing rope, rip cords, fiber optic lines, and denta floss.

Haartz Cor poration. Thefollowinginformationwascollected in atel ephone contact on December 5, 2001
between Vinson Hellwig, EPA/CCPG and Dana Nickedl, Massachusetts DEP, Central Region, telephone
(508) 767-2772. Ms. Nickel stated that HaartzemitsMEK and has two oxidizers that control emissons.
The controls meet the state RACT requirements (aminmumof 85 percent OCE) and may be operating at
ahigher leve of control.

Holliston Mills, I nc. Thefollowinginformationwascollected in atelephone contact on December 6, 2001
between Steve York, RTI and Dan Cochran, Holliston Mills, Telephone (423) 357-6141. Mr. Cochran
stated that he does not like giving out information over the phone, and asked that | submit a written
questionnaire. | told him wewere gathering information under atight deadline and did not havetimeto send
a letter. He confirmed that the plant is a coating facility subject to the Printing, Coating, and Dyeing of
Fabrics and Other Textiles NESHAP and has no emisson controls. Halliston is in debt, and was bought
out about 3 and one hdf years ago. Mr. Cochran offered that the company has put alot of effort inthe last
3 yearsinto converting to waterborne coatings and isin compliance with the State's 2.5 Ib/gd VOC limit.
| talked to Mr. Cochranabout the proposed limitsand some of the compliance requirements and gave him
the address of the Air Toxics CCCR website,

Hub Fabric L esther Company, Inc. The following information was collected in atelephone contact on
December 5, 2001 betweenVinsonHdlwig, EPA/CCPG and MonWong, M assachusetts DEP, Northeast
Region, telephone (978) 661-7677. Hub Fabric hasapplied for and will shortly beissued aSynthetic Minor
Title V permit with regtrictions on production using HAP-emitting materias that will keep Hub below the
magor source threshold. Therefore, Hub will not be subject to the Printing, Coating, and Dyeing of Fabrics
and Other Textiles NESHAP.

J. Charles Saunders Company, Inc. The following information was collected in a telephone contact on
December 6, 2001 between Steve York, RTI and Mike Landis, NCDEHNR, Mooresville Office,
Teephone (704) 663-1699. J. Charles Saunders Co. producesthread and has 5 thread bonding machines.
There are no emission controls. The thread bonding processis basicaly the same as the process at A& E
that is controlled by therma oxidizer. In 2000, Saunders reported 25,000 pounds of VOC (methanol)
emissons,

Kenyon Industries, Inc. Confidential business information in Reference 1 indicates that the coating
operations at Kenyon are controlled, but the control systems will not comply withthe MACT floor and will
require upgrades.

Ouimet Cor poration. Theinformation inthisparagraph wascollected in atelephone contact on December
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10, 2001 between Vinson Hellwig, EPA/CCPG and Don Greeson, Ouimet Corporation, telephone (615)
242-5478. Mr. Greeson confirmed that Ouimet manufactures synthetic leather products. They form the
meaterid on paper then release it from the paper. It is then laminated to fabric in a heat process with no
HAPs or other solvents used. It is then printed on the synthetic side, not the fabric Sde, at a separate
dation.

The process would therefore not be subject to the Printing, Coating, and Dyeing of Fabrics and Other
TextilesNESHAP. Itisprobably subject to the Paper and Other Web Coating NESHAP, and the facility
isaware of that applicability.

Par Products. The following information was collected in a telephone contact on December 5, 2001
between Steve York, RTI and Craig Richardson; TNRCC, Air Permits, Coating Team, telephone (512)
239-1309. Par Products has installed a carbon adsorption system that is supposed to be 95 percent
effident. However, the facility has not been able to demongtrate the NSPS level of 90 percent OCE,
probably because of poor capture efficiency. The plant is permitted at 22.6 T of VOC and isin violation.
Par Products produces plugs for repairing tubelesstires. All of the emissons are n-hexane.

Penn Racquet Sports. Information in the Coating MACT database indicates that this facility operatesa
carbon adsorber system with three 13,000 pound carbonbedsinpardld. Two bedsarein serviceand one
iS regenerdting at any one time. The system OCE is 93.1 percent (98 percent capture and 95 percent
contral).

Robin Industries, Inc. SteveY ork, RTI left messages December 6 and 10, 2001 requesting areturn call
from Mr. Mike Olderman, plant manager, telephone (216) 961-5810. No return cal has been received.
Steve York aso left a message December 3, 2001, requesting a return call from Mr. David Hearne,
Cuyahoga County Ohio EPA, Cleveland Air Pollution Control (Permits), telephone (216) 664-2178. No
return cal has been received. Steve Y ork contacted Jenneta Adams of Cleveland Department of Hedlth
and Welfare, Divisonof the Environment, telephone (216) 664-2457 on December 18 and 19, 2001. Ms.
Adams was able to pull the file for Robin Industries, but required a written request for information and
severd levds of Sgnature approvass to rel ease the information, which could not be accomplished until after
January 1, 2002.

Seaman Corporation. The information in this paragraph was collected in a telephone contact on
December 4, 2001 between Steve Y ork, RTI and Andrew Shimko, Seaman Corporation, telephone (330)
262-1111. Inresponseto arequest for information on the Bristol, Tennessee plant, which reported no add-
on controlsin 1997 inan information collection request response, Mr. Shimko stated that the facility has 3
coating lines, only one (Line 3) with HAP emissons. Line 3 runsonly afew daysamonth. Mr. Shimko
has estimated the cost of ingtdling PTE/RTO to be around $1 million. In addition, process modifications
would be required costing around $200,000. Theweb loopsaround in thedryer on Line3 soit entersand
exitsthe same end. The company will evauate closng theline. If acontrol sysemisingaled, it would be
used to control VOC emissonsfrom Lines 1 and 2 aswell asHAP emissonsfrom Line 3. | asked Mr.
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Shimko about annud sdes, noting that he had reported $60 millionin sales in 1997 and our estimate for
2000 is $22 million. Hereplied that their sdes have increased and were $68 million last year. Seaman is
currently doing a lot of fabric coating for military applications, which is not related to the conflict in
Afghanigan.

In an ICR response that is in Reference 1, Seaman has provided information showing that less than one
percent by mass of the coating materias used by the fadility contan HAP. Therefore, thefacility will beable
to comply withthe emissionrate limit without add-on controls that will be in the proposed Printing, Coating
and Dyeing of Fabrics and Other Textiles NESHAP by averaging the HAP content from the HAP-
containing materias across the solids content of al coating materids gpplied by the facility.

Schndller, Inc. Confidentid business information in Reference 1 indicates that the coating operations at
Schndller are controlled and the control systems will comply with the MACT floor requirements.

Textileather Corporation. Thefollowing information was collected in atelephone contact on December
4, 2001 between Steve Y ork, RTI and Bob Kossow; Toledo Environmental Services,

telephone (419) 936-3015. Textileather has submitted a Title V' permit application and the permit isin
process. The engineer working on the permit is on leave through the end of this year; Mr. Kossow is not
familiar withthe faclity but had access to the permit application. Textileather applies atextured coating to
cloth, fabric and plastic subgtrates. The fadility has 9 vinyl coating lines(print and finish), 3 calendering lines
(high solids, redtricted to 2.9 1b VOC per gdlonof coating) and 2 plastisal lines. The vinyl coating lines are
controlled by a 90 percent efficient carbon adsorption system, the caendering lines are uncontrolled, one
plagtisol line is controlled by ESP to remove condensate and the second ventsto athermad oxidizer that is
permitted at 95 percent destruction, though Mr. Kossow is certain he has seen a performance test
demondtrating 99 percent (combustion T is 1400 °F). Capture efficiency appearsto be 75 percent.

Thefollowing additiona information was collected in atelephone contact on December 10, 2001 between
Steve York, RTI and Rick Scott, Textileather, Toledo, Ohio, telephone (419) 729-7557.

Mr. Scott confirmed thet the vinyl coating lines and plagtisol line controlled by thermal oxidizer are subject
to the Printing, Coating, and Dyeing of Fabricsand Other Textiles NESHAP. A HAP-containing top finish
is gpplied on the vinyl coating lines. He dtated that the calendering lines are goplying high solids materias
with minima HAP emissions. Mr. Scott stated that the carbon adsorption system has 90 percent capture
and 95 percent control and confirmed the capture efficiency of 75 percent and destructionefficiency of 95
percent for the therma oxidizer. Textileather is evauating options for complying with the NESHAP. One
optionthet is being considered is converting to anon-HAP finishing materia withacetone substituted for the
HAP. Thisisnot an attractive option because the finish would have aV OC content very closetothe State' s
organic limit of 4.8 Ib/gd of coating. An adjusment in coating viscosity would result in a violaion of the
Statelimit. Textileether hasestimated acost of $1.5 million for ingaling PTE on dl of thecoating lines. This
would include air conditioning needed in the summer and extra ventilation because of employee exposure
concerns. Textileather hasa so eva uated replacing the carbon adsorption sysemwith RTO; thiswould cost
between $2 and $3 million. In response to my question of Textileather beingan ESOP, Mr. Scott replied
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that employees bought the company from Gencorp in 1990 and sold to Canadian Genera Tower in1995.

Textile Tapes Corporation. Thefollowing information wascollected in atel ephone contact on December
6, 2001 between Steve York, RTI and Danuta Royes, New Hampshire DES, Air Resources Divison,
telephone (603) 271-1987. Textile Tapesis permitted as a Title V. mgor source. The permit is being
modified to add athermal oxidizer. The oxidizer will be permitted with aminimum OCE of 95%. The plant
has demonstrated PTE usng Method 204. Two coating lines are operated, one with a dryer and one
without adryer. Theplant produces shoelacesand fabric tape that isused to linetheinside of leather shoes.

Egstimate Compliance Costs

Based ontheinformationdescribedinthe previous section of this memorandum, we determined that
gx of the fadllitieslisted in Table 9- 1 will not incur compliance costs. The HAP emissionsreported by Athol
Corporation are from operations subject to the Printing and Publishing NESHAP and will be controlled
accordingly. Similarly, the HAP-emitting operationsat Ouimet Corporation are subject to control under the
Paper and Other Web Coating NESHAP. Hub Fabric Leather Company, Inc. is being permitted as a
synthetic minor and therefore will not be subject to the Printing, Coating, and Dyeng of Fabricsand Other
TextilesNESHAP. Nether Bando Manufacturing of America, Inc. nor Brownell & Company, Inc. dries
the coated textile subgtrate in an oven after coating application, therefore, the coating operations at these
facilities do not meet the gpplicability criteriathat will be proposed in the Printing, Coating, and Dyeing of
Fabrics and Other Textiles NESHAP. Seaman Corporation’s Brigtol, Tennessee facility will be able to
comply with the emission rate limit without add-on controls option that will be in the proposed NESHAP.

Table 9-2 presents the estimated compliance costsfor the remaining 19 coating facilities owned by
smal businesses. The costs were estimated by assigning the applicable mode plant control costs (seethe
memorandum a page 7-1 of this document) and monitoring, recordkesping and reporting (MRR) costs
based on the following assumptions:

! The mogt cost effective add-on control option that would bring a facility into compliance was
costed, e.g., adding permanent total enclosuresif 100 percent capture efficiency combined withthe
exiding control device destructionor remova efficiency would result in97 percent OCE, upgrading
anexiging control devicerather than ingdling anew control device, or for an uncontrolled facility,
assigning the cogt of the most cost effective gpplicable control system;

Sizes of Model Plants used to determine the costs to assgn were chosen on the basis of
uncontrolled facility HAP emissions,

Facilities for whichwe did not know the number of coating lines were assumed to have 2 lines (the
average number of coating lines per facility in the coating MACT database) for the purpose of
assgning PTE costs withthe exception of HallisonMills, Inc. whichwas assumed to have 4 coating
lines because of the magnitude of HAP emissons,

Withregard toMRR costs, fadilitiesinserious and severe V OC non-atainment areaswere assigned
only the MRR costs associated with performance testing control devices and PTE since other
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records are dready maintained as part of their Title V requirements;

Robin Industries was assumed to be uncontrolled and assigned the cost of a carbon adsorption
systemwith 2 PTE; and

Facilitiesin severe non-atainment areas were assumed to have S|P required emissoncontrols, and
therefore, be in compliance with the MACT floor requirements.

References

U.S. Ervironmenta Protection Agency. Fabric Printing, Coating, and Dyeing NESHAP. ICR
Responses.  Office of Air Quality Planning and Standards. Research Triangle Park, NC.
Responses received September 1998 - October 1998.

Memorandum and Attachment from York, S. and A. Sharma, RTI to P. Almodévar,
EPA/OAQPS/ESD/CCPG. November 13, 1998 Find. Summary of meeting at which ATMI
presented the results of the ATMI MACT survey to EPA.

U.S. Environmenta Protection Agency. Standard Form 83-1 Supporting Statement for OMB
Review of ICR No. Information Collection Request for the Fabric Printing, Coeting, and Dyeing
Source Category. Emisson Standards Division. Research Triangle Park, NC. December 18,
2001.
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Table 9-2. Estimated Compliance Costsfor Coating Facilities Owned by Small Businesses

Total VOC HAP
Emissions Attainment Sales Emission TCCC® TACC®
Facility Name City State County (TPY) Status ($million) Controls® ()] (Plyr)
Amerbelle Corp. Vernon Connecticut Tolland 26.3 Serious 26 yes 246,626 79,106
Bradford Industries Inc. Lowell Massachusetts Middlesex 59.3 Serious 53 yes 30,219 3,318
Delatex Processing Corp. Clifton New Jersey Passaic 12.9 Severe-17 0.75 yes 30,219 3,318
Duraco, Inc. Chicago Illinois Cook 47.8 Severe-17 27.5 yes 30,219 3,318
Duro Industries Inc. ¢ Fall River Massachusetts Bristol 42 Serious 199 yes 144,459 50,456
Eddington Thread Mfg. Co. © Worcester Massachusetts Worcester 19.2 Serious 5 yes 115,659 42,804
Excello Fabric Finishers Inc. Coshocton Ohio Coshocton 191.6 u/a 3.75 no 593,534 119,994
Fil-Tec, Inc. Cavetown Maryland Washington 46.3 u/a 14 yes 162,881 68,304
Genera Clothing Co. Inc. Smyrna Delaware Kent 11.5 Severe-15 7.5 yes 30,219 3,318
Haartz Corp. © Acton Massachusetts Middlesex 12.8 Serious 100 yes 115,659 42,804
Holliston Mills Inc. @ Church Hill Tennessee Hawkins 553 u/a 21.2 no 1,266,587 278,051
J. Charles Saunders Co. Inc. © Gastonia North Carolina Gaston 17.6 Moderate 15 no 224,344 79,629
Kenyon Industries Inc. Kenyon Rhode Island Washington 123 Serious 115.3 yes 509,097 167,748
Par Products Wylie Texas Collin 53.4 Serious 1.75 yes 80,889 25,504
Penn Racquet Sports Phoenix Arizona Maricopa 73 Serious(p) 75 yes 240,290 55,996
Robin Industries Inc. Cleveland Ohio Cayahoga 11.6 Moderate 15 no 224,344 79,629
Seaman Corp. f Bristol Tennessee Sullivan 17 u/a 68 no 0 0
Schneller Kent Ohio Portage 28.9 Moderate 28.3 yes 34,721 9,075
Textileather Corp. Toledo Ohio Lucas 396 Moderate 12.9 yes 824,368 287,288
Textile Tapes Corp. Gonic New Hampshire Strafford 31.2 Serious 1.75 yes 30,219 3,318
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Table 9-2 Footnotes

Facilities in severe non-attainment areasare assumed to have SIP required controls. Robin Indusiries
is assumed to be uncontrolled and has been assigned the cost of a carbon adsorption system and two
PTE.

Tota capitad compliance costs (TCCC) and total annua compliance costs (TACC) include costs
associated with upgrade or inddlation of enginesring control systems, where applicable, and MRR
costs.

Two coating lines assumed.

Four coating lines assumed.

PTE on two coating lines assumed.

Information in Reference 1 indicatesthis facility isin compliance with the emisson rate without add-on
controls option that will be proposed.
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MEMORANDUM

TO: Vinson Hellwig, EPA/OAQPSESD/CCPG

FROM: Steve Y ork and Alton Peters, RTI

DATE: June 12, 2002

SUBJECT: Printing, Coating, and Dyeing of Fabrics and Other Textiles NESHAP Nationwide
Compliance Costs

The purpose of this memorandum is to present estimates of the nationwide costs resulting from
compliance with the proposed printing, coating, and dyeing of fabrics and other textiles NESHAP. The
compliance costs consist of the costs of add-oncontrolsfor the coating and printing subcategory; compliant,
low-formaldehyde permanent press finishes for the dyeing and finishing subcategory; and monitoring,
reportingand recordkeeping (MRR) costsfor dl major sourcesinthe printing, coating, and dyeingof fabrics
and other textiles source category.

Coating and Printing Control Costs

The coating MACT database * contains sufficient non-CBI information from 16 facilities that are
major sources of HAP emissions to cdculate afadility organic HAP overdl control efficiency (OCE). Two
of the facilities report OCE of greater than 97 percent determined usng EPA test methods, and therefore,
areincompliancewiththe proposed OCE limit. Theremaining 14 facilitieswill berequired to take measures
to reduce organic HAP emissons ether through coatings reformulation or through adding or upgrading
emisson control systems.

Information needed to estimate the compliance costs that would be incurred by coating fadilities
subject to the printing, coating, and dyeing of fabrics and other textiles NESHAP that are owned by small
busi nesses (hereafter referred to as the amdl business database) has al so been collected (see memorandum
at page 9-1 of thisdocument). The small business database includesinformation on 20 facilities (3 of which
are dso inthe coaing MACT database). Of the 17 small business database facilitiesthat are not dsointhe
coating MACT database, 5 have been determined to be in compliance with one of the proposed emission
limits. The remaining 12 facilities owned by smal businesses will be required to take measures to reduce
HAP emissions,

Because 73 percent of the facilitiesin the coating MACT and small business databases (24 of the

33 fadilities) already have controlsin place, and because of the likelihood that organic HAP arerequiredin
certain coatingsto achieve desired performance characteristics, we assume facilities needing to reduce HAP
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emissons to comply with one of the compliance options will do so ether by upgrading existing controls or
ingdling controls if emissions are currently uncontrolled.

Wehave examined the capture and control efficienciesreported by eachfadilitywithexidingadd-on
control systlems that do not achieve the emissonlimitsto determine the most cost-effective measure needed
to reach compliance, e.g., a fadility with a 97 percent efficent control device but less than 100 percent
capture efficiency will need to ingdl coating rooms on gpplication sations to meet a facility OCE of 97
percent. Smilarly, for the 9 facilitiesthat are currently uncontrolled, we have evauated gpplicable controls
(facilitiesintheM A CT database gpplying various coatings to industria fabricsreport usngtherma oxidizers,
fadlities in the MACT database applying coatings with only one or two solvents report using catalytic
oxidizers or carbon adsorbers) to determine the most cost-effective add-on control device that could be
ingalled to atain compliance.

Table 10-1 presents a summary of coating and printing model and nationwide control costs. The
nationwide compliance cogts for model plants are based on the total number of smdl, medium and large
coating rooms needed to upgrade capture efficiency, the total number of control device upgrades needed
for each modd plant assigned to represent a facility, and the number of new emisson control systems
needed for fadilities that are currently uncontrolled. In addition, two facilities with methylene chloride
emissonstha will incur additiona control costs (see the October 12, 2001 memorandum at page 7-1 of
this document regarding compliance costsfor coating mode plants) have beenidentifiedfromATMI MACT
survey 2 and TRI database information. Based on the total methylene chloride emissions reported by each
facility, one was assigned Modd 1 carbon adsorber control costs and one was assigned Model 3 carbon
adsorber control costs.

For the 26 fadilities in the coating MACT and small business databases to which modd plants are
assigned, the total capital invesment is$8,089,006 and the total annud cost is$2,617,336 per year in 1997
dollars. Thetotal HAP emissons for thesefacilitiesin 1997 were 2,326 tons. Thetota nationwide organic
HAP emissonsin 1997 from coating and printing facilities were estimated to be 5571 tons (see January 7,
2002 memorandum &t page 5-1 of this document summearizing printing, coating, and dyeing of fabrics and
other textilesNESHA P basdline organic HAP emissons and emissionreductions), of which 5,011 tonswere
from mgor sources of HAP that will be subject to the control requirements of the NESHAP and 214 tons
were methylene chloride emissions from two coating facilities. To estimate the control cogts for al coating
and printing fadlities, the control costs for the coating MACT and small business database facilities
represented by the model plants were factored by the ratio of HAP emissions from mgjor sources for the
subcategory (minus methylene chlorideemissonsfor which control costs were estimated separately) toHAP
emissions reported by fadlitiesrepresented by modd plants(i.e., 4,797/2,326 = 2.06) and the control costs
for methylene chlorideemissons were added. Therefore, the estimated nationwide total capital invesment
is$17,574,651 and the nationwide tota annual control cost is $5,615,407 per year in 1997 dollars.
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Table 10-1. Summary of Coating and Printing Subcategory Model and

Nationwide Control Costs?

Model total Nationwide
Number capital total capital Model total Nationwide
of investment ¢, investment, annual cost ©, total annual
Model plants® $ $ Siyr cost, $iyr
New Add-on Control Device ¢
Model 1, carbon adsorber 2 104,183 208,366 31,068 62,136
Model 1, catalytic oxidizer 1 300,140 300,140 90,888 90,888
Model 2, thermal oxidizer 2 576,551 1,153,102 241,585 483,170
Model 3, carbon adsorber 4 501,693 2,006,772 87,350 349,400
Upgrade of Add-on Control Device
Model 2, catalytic oxidizer 1 130,967 130,967 36,302 36,302
Model 3, catalytic oxidizer 2 136,036 272,072 47,914 95,828
Model 3, carbon adsorber 3 159,504 478,512 30,492 91,476
Model 4, catalytic oxidizer 2 182,319 364,638 58,646 117,292
Model 4, carbon adsorber 1 218,447 218,447 42,523 42,523
New Coating Room (PTE)
Small 14 42,720 640,800 19,743 276,402
Medium 13 50,670 658,710 22,186 288,418
Large 29 57,120 1,656,480 23,569 683,501
Total Control Costs for Model Plants Except
Methylene Chloride Model Plants 8,089,006 2,617,336
Nationwide Total Control Costs Except
Methylene Chloride Control Costs ¢ 16,663,352 5,391,712
New Add-on Control System for Methylene
Chloride Emissions f
Model 1, carbon adsorber 1 210,568 210,568 62,477 62,477
Model 3, carbon adsorber 1 700,731 700,731 161,218 161,218
Total Methylene Chloride Control Costs 911,299 223,695
Nationwide Total Control Costs with
Methylene Chloride Control Costs ¢ 17,574,651 5,615,407
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Table 10-1 Footnotes

The nationwide costs were caculated usng modd plants to estimate the costs of bringing each of 14
coating MACT database fadilities and 12 amdl business database fadilities into compliance with the
proposed emission limits, extragpolating this to anationwide cost based on organic HAP emissons from
major sources for the subcategory, and adding costs for controlling methylene chloride emissons from
the 2 mgor facilities reporting methylene chloride emissons in the TRI database (naither of whichisin
the coating M ACT database or is owned by a smal business). For each of the 26 coating MACT and
gmdl businessdatabasefacilities, the most cost-effective add-on control measure(e.g., upgrading capture
efficiency by adding PTE to gpplication gations, or if no add-oncontrols arein place, the ingdlation of
a complete system induding PTE and add-on control device) was applied to bring the fadlity into
compliance with one of the proposed emission limits. The modd plant costs include cogts of indaling,
upgrading, operating and maintaining add-on control syssems. MRR costs are presented in Table 10-2.
All costsarein 1997 $.

Number of model plantsassgned to the 26 facilitiesinthe coating MACT and small business databases
requiring organic HAP emissionreductions to estimate the compliance cost of achievingthe MACT floor
compliance options with add-on controls.

From October 12, 2001 memorandum regarding compliance costs for coating mode plants. Notethat
the upgrade costs represent incrementa costs above the costs of a basdline unit.

Model plant costs represent the costs of anew add-on control device and auxiliaries, indudingductwork,
butterfly dampers, fans, motors, and stacks. Coating room costs are presented separately.
Nationwide total control costs for dl fadlities in the coating and printing industry, except plants with
methylene chloride emissons are based on factoring the total control costs for model plants except
methylene chloride mode plants by the ratio of HAP emissions estimated for mgjor HAP emission
sources in the coating and printing subcategory (minus methylene chloride emissons) to the HAP
emissions reported by facilities for which control costs have been estimated (theratio is 2.06)
Includes cost of add-on control system and coating room.

Nationwidetota control costs for al affected facilities in the coating and printing industry are the sum of
the nationwidetotal control costs except methylene chloride control costs and thetotal methylenechloride
control costs.
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Dyeing and Finishing Compliance Costs

The dyeing and finishing compliance options are based on the use of low-HAP materials. During
the data collection effort to support the MACT floor determination, EPA held numerous stakeholder
mestings and made eight Ste viststo facilities with dyeing and finishing operations. Quditativeinformation
concerning pollution prevention measures gathered from the stakeholder meetings and site visits indicated
that there would be substantial costs incurred in reducing the formaldehyde content of permanent press
resins. No concerns were expressed about the cost of reformulating other dyes and finishes. Therefore,
we collected information from Cotton Incorporated, a research and marketing company, and two textile
chemica suppliers regarding the incrementd cost of non-formadehyde permanent press finish versus
permanent press finishwithforma dehyde (see August 1, 2001 memorandum at page 8-1 of this document
summarizing incrementa cogt informetion).

Information collected from Cotton Incorporated indicates that the cost of finishing with a
formal dehyde-containing resin ranges from 5 to 15 cents per pound of finished fabric and the cost of the
cross-linking agent runs between 50 and 65 cents per pound. According to Cotton Incorporated, BTCA,
anon-formadehyde finish that is not commercidly available can be purchased for $2.50 per pound for a
minimum order of 1 million pounds. However, through contacts with textile chemica suppliers we found
a permanent press resin on the market that contains less than 100 ppm formaldehyde (below MSDS
reportable quantities and incompliance withthe proposed emissionlimit for finishing) for 82 cents per pound
for an order of 50 to 80 drums. Thus the cost of the compliant cross-linking agent is about 43 percent
higher than the cogt of aformadehyde cross-linking agent. Assuming that the cost of finishing is directly
proportional to the cost of the cross-linking agent, the cost of finishing with the compliant resnwould range
from about 7 to 21 cents per pound of finished fabric, an average of approximately 4 cents per pound of
finished fabric more than the cogt of finishing with aformaldehyde resin.

The ATMI MACT survey database ? contains information about fadility Title V status for HAP, wet
finishing operations with formadehyde emissons, and the quantity (pounds) of fabric processed in each
finishing operation. Facilities that are major sources for HAP in the ATMI MACT database reported
finishingover 1.44 billion pounds of fabric per year in operations with associated formal dehyde emissions.
Actud formaldehyde emissions reported by the fadilities ranged from 0.01 to 13.9 tons, with most of the
facility emissons lessthan 1 ton per year.

The ATMI MACT finishing database 2 contains information about fadility Title V status for HAP,
the HAP content of finishing materias used, and the annud production of finished fabric and providesabasis
for edimating the quantity of fabric currently finished with compliant materids by fadilities that are major
sources of HAP emissons. Analysis of the database indicated that 87 percent of the fabric finished in
operations at mgor sources using formal dehyde-containing materids wasfinished withcompliant materids
(in terms of formal dehyde content). Therefore, to estimate the nationwide cost of converting to compliant
finishing materias, we assumed that 13 percent of the 1.44 billionpounds of fabric per year (i.e., 186 million
pounds of fabric per year) reported to be finished a mgor facilities for HAP emissons in operations with
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associated formal dehyde emissons would incur the cost of reformulaing to low-formaldehyde compliant
finishing materids

Applying the 4 centsincremental cost per pound of finished fabric to use acompliant resin versus
aformaldehyde resin to the estimated 186 million pounds of fabric currently finished with non-compliant
materias yields a nationwide annua cost of $7.5 million per year. The cost of working with chemica
suppliersto reformulatethe finish is accounted for in the estimate of the MRR burden described in the next
section of this memorandum.

M onitoring, Reporting and Recor dkeeping Costs

Respondents subject to nationa emisson standards for hazardous ar pollutants (NESHAP) are
required by law (40 CFR Part 63, Subpart A) to submit one-time natifications and one-time reports on
compliance gatus and performancetest results. Respondents also must develop and implement a Startup,
Shutdown, and Mafunction Plan and make semiannud reports if an event is inconsistent with the plan.
Semiannud reports are required for periods of operation during which measured emissions exceed an
gpplicable limit or control device operating parameters are outside of the established ranges. Genera
recordkeeping requirements gpplicable to dl NESHAP require records of gpplicability determinations; test
results, startup, shutdown, or mafunction events, exceedances, performance test reports, monitoring
records, and al other information needed to determine compliance with the applicable standard.

Respondents are owners and operators of the 135 printing, coating and dyeing facilities subject to
the requirements of thisrule. We estimate that the public MRR burden associated withthis proposed rule
will average 213 hours per year per fadility for each year after the date of promulgationof the rule. Thetotal
annudized costs associated withMRR have been estimated at $1,403,670; the total capita costs have been
estimated at $1,156,442. Details of the cost estimates are presented in Reference 4.

Nationwide Compliance Costs of the Printing, Coating, and Dyeing of Fabricsand Other Textiles
NESHAP

Table 10-2 presents a summary of the nationwide compliance costs of the printing, coating, and
dyeing of fabrics and other textiles NESHAP, induding the control costs for affected fadilitiesinthe coating
and printing subcategory, the finishing reformulation costs for affected fadilities in the dyeing and finishing
subcategory, and the MRR costs for dl affected fadlities in the source category. We have estimated
nationwide capital costs, in 1997 dollars, of gpproximately $18.8 millionand annua costs of gpproximately
$14.5 million.
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Table 10-2. Summary of Printing, Coating, and Dyeing of Fabricsand Other Textiles
NESHAP Compliance Costs

Nationwide total Nationwide total
capital investment, annual cost,

Nationwide cost component $x10° $x10°
Coating and printing subcategory control costs 17.6 5.6
Dyeing and finishing subcategory reformulation costs 75
Source category MRR costs 12 14
Nationwide total compliance costs 18.8 145
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